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ABSTRACT
The purpose of this research was to develop a biodata instrument that 
would validly predict individuals with zero or non-zero sales production in real 
estate sales careers. Correlational and factorial procedures were used to 
develop keys for the biodata instrument. A logistic regression analysis was 
performed to measure the ability of the instrument to correctly predict the 
dichotomous forms o f the dependent variables. Follow-up data on sales 
production was gathered at three and six months after the biodata instrument 
was administered. Subjects were real estate salespersons enrolled in entry-level 
training classes across the country.
Dependent variables in this study were Sales Dollars Produced and 
number of Transaction Sides completed. For each respondent for whom there 
was sales data, a biodata score was computed from the item correlation 
coefficients. Correlational analysis of the dependent variables with biodata 
scores indicated that the dependent variable Sales Dollars Produced collected at 
the end of six months exhibited the greatest predictive ability (R=.274). Factorial 
analysis of the data resulted in 59 items from the original biodata instrument 
within 16 factors. Correlation of the independent variables with the dependent 
variables failed to yield significant Rs. The Logistic regression of the 
dichotomous dependent variables with the independent variables found that 
individuals with non-zero sales production could be correctly predicted 82 
percent of the time.
vi
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The results of this study indicate that correlational analysis of the 
complete biodata instrument can validly predict Sales Dollars Produced and 
number of Transaction Sides completed as well as or better than other biodata 
studies and studies of real estate sales prediction based on alternate predictors. 
Examination of the results of the factorial analysis indicate that the short form of 
the biodata instrument can be effective as a screening tool to select the 
candidates who will have non-zero production.
The findings suggest that there is value to the real estate industry from 
testing newly-licensed job candidates prior to hiring. A valid biodata instrument 
that is economical and easily administered can conserve financial and emotional 
resources for all involved in real estate transactions.
vii
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CHAPTER 1: INTRODUCTION
A large proportion of the individuals entering the real estate sales field 
remain in the field for a relatively short time period. In fact, nationally, the 
average percent who leave the field within one year after initial licensing is 60 
percent, and the average percent leaving the field two years after initial licensing 
ranges between 80 and 85 percent (National Association of Realtors, 1990). In 
a report prepared by the Economics and Research Division of the National 
Association of Realtors (NAR), the average annual expense to a brokerage firm 
for a full time equivalent associate was approximately $32,000. A full time 
equivalent (FTE) salesperson is defined by NAR as one who devotes at least 40 
hours per week to real estate; part-time salespersons are converted to FTE 
salespersons on a 40 hour basis. Clearly, the FTE salesperson who does not 
return an average of $32,000 to the company creates a financial drain on the 
company dollar. Industry wide, the most popular method for combating this 
source of negative cash flow is increasing the number of salespersons hired. 
Theorizing that volume of salespersons hired will offset the negative effects of 
poor producers, most brokerages recruit and hire as many associates 
as possible.
In a 1990 study of hiring practices in the Akron, Ohio area, Fisher reports 
that hiring practices are:
pretty much a hit or miss affair, with a broker or
1
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manager having little more than a twenty or thirty 
minute unguided conversation with an interviewee to 
determine whether or not they may be suited for the 
demands and irregularities of real estate sales... Many 
of those involved in management make the statement 
that they will hire almost anyone who applies (Fisher,
1990, p. 1).
One o f the unfortunate side effects of this approach to hiring may be that
a poor producer will tend to become entrenched behind a desk whose costs
cannot be supported with the commissions he or she earned. An article in
Management Issues and Trends (DeMichele, 1991), a real estate trade journal,
urged brokerages to go beyond the "gut instinct" method where, the author
suggests, for 80 percent of the cases, the single interview is the sole basis for
the decision to hire a candidate. While this may have been acceptable in the
past when both fixed and variable cost ratios were lower, it is not cost effective
in these times of high and rising costs (DeMichele, 1991).
Practitioner literature suggests that managers o f brokerage firms normally
conduct a single interview before deciding to hire an associate. While
practitioner literature in the field is largely anecdotal, it is consistent in reporting
this characteristic of industry hiring practices. A  1991 trade journal article in RB
Issues and Trends (DeMichele, 1991) urged managers to use testing as a
screening device to overcome the shortfalls of the interview-only practice:
Current estimates indicate that approximately 20 percent of United 
States' brokerage managers are using testing occasionally or as a 
standard screening procedure. These organizations recognize that 
gut instinct isn't always best. If they are able to measure specific 
character traits and abilities through a scientifically validated 
source, then more often than not, a consistent pattern of success 
will emerge from their new sales associates that will have a positive 
and profitable impact on their company (DeMichele, 1991, p. 37).
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However, in cases where a second interview and/or a pre-hiring test are 
utilized, applicants will often be hired even if their interview and test results do 
not show a high chance for success (DeMichele, 1991). This inconsistency may 
be attributed to the strong desire of the brokerage owners to grow (Smith, 1978). 
While broker/managers are often skilled at recruiting new associates, information 
in National Association of Realtors publications suggest that terminating those 
whose sales production is poor is distasteful (Real Estate National Marketing 
Institute, 89). Consequently, instead of terminating the poor producer, the 
broker/manager may opt to hire a new salesperson in the hope that anticipated 
increased production will offset that of the poor producer.
The National Association of Realtors (1993), in its publication Real Estate 
Agent Profitability 1992, describes its "typical established salesperson":
The typical established Realtor salesperson is a 49 year-old 
female who derives 67 percent of her household income from the 
practice of residential real estate. She typically spends 50 hours 
each week actively engaged in residential real estate sales. She is 
college educated and has been involved in real estate for 13 years.
She is typically compensated by either a sliding scale or set split.
Each year she conducts 25 listing presentations, receives 20 
listings, and successfully generates 33 revenue units. Her total 
expenses register a median of $11,000; and her net income is just 
over $34,500. She pays most of her own business expenses with 
the notable exceptions being administrative and advertising costs.
NAR reports findings from a 1990-1991 member survey suggesting that
higher producing firms are smaller than average, pay larger sales splits, spend
less on advertising, have more productive agents, maintain a higher variable-to-
fixed cost ratio, and share more fixed costs with their aoents (National
Association of Realtors, 1991).
3
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As can be deduced from the industry's own description of its typical 
established salesperson, there is very little room for an increase in expenses for 
a salesperson who provides 67 percent of her family's income from a net income 
of $34,500. The answer to this dilemma, according to NAR, is to hire better 
producing salespersons (RNMI, 89). While the wisdom of this advice is 
undeniable, there are no official guidelines provided by NAR to aid in the 
selection of salespersons who will be better-than-average producers.
It was also reported that during the 1990-1991 period gross revenues 
increased but profitability declined due to increased variable and fixed costs 
(National Association of Realtors, 1991). Variable costs are those associated 
with the sale, such as commissions, which vary according to the amount 
collected on each transaction. This publication reported that the median break­
even point for a representative firm was 179 revenue units or transaction "sides". 
A transaction is composed of two sides, the listing side and the selling side. The 
“listing” side refers to the contractual interest of the agency with which the 
property is listed for sale; the “selling” side refers to the brokerage firm that 
physically sells the property. Both listing and selling sides may be, but are not 
always, within the same brokerage firm.
Theoretically, six "typical" salespersons are required to bring the median 
brokerage firm to the break-even point. Sound practices for hiring and retaining 
the correct remaining 16 sales associates could spell the difference between 
break-even and profit in the representative 22-associate firm.
4
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As reported in trade publications, the trend in the industry toward the 
salesperson absorbing a greater portion of the fixed and variable costs of the 
brokerage (Ableson, 1993; Briggs, 1992; National Association of Realtors, 1991) 
shows no sign of reversing, and could result in an even greater outfall of 
salespersons. In a profession where the dropout rate is already 60 percent in 
the first year after licensing and 80 percent within the first two years after 
licensing, it is of utmost importance that the dropouts actually be those whose 
chance of becoming successful is minimal (Real Estate National Marketing 
Institute, 89).
Discriminating selection and retention procedures can mean the 
difference between breaking even and making a profit in even the smallest real 
estate brokerage office. Indeed, NAR reports that profit is easier to achieve in a 
smaller than in a larger office, making selection a greater problem in the larger 
brokerage firms which historically have tended to be "body shops" (National 
Association of Realtors, 1993).
Roald Marth of Roald Marth Learning Systems and Superstar Computing, 
a well respected educator in the field, refers to Realtors who refuse to 
acknowledge the changes in the industry as "Realtor dinosaurs" (Marth, 1995).
It is his contention that the ascending Realtors will be educated, automated, 
highly visible marketeers with personal assistants to whom they can delegate 
many time-consuming details (Hatch, 1992). For the typical salesperson who 
nets less than $35,00C per year, and from this net must provide 67 percent of 
her family's income, not many of these expensive upgrades are true options.
5
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Obviously, recruiting and/or retaining "typical" salespersons will not staff a 
brokerage with individuals who possess the abilities needed to become 
ascending Realtors.
If, within their first 180 days after hiring, it were possible to identify those 
applicants exhibiting the characteristics, attitudes, and behaviors which tend to 
accompany success, both the industry and the salespersons would be well 
served. While there is not a great deal of research literature available on the 
subject of career success in real estate sales, a recent study conducted in Ohio 
found relationships between individuals' social orientation, economic stability, 
work ethic orientation, educational achievement, and interpersonal confidence 
(Childs and Klimoski, 1986). Another study, conducted in the state of Texas, 
found significant relationships between income level and demographics, time 
spent on job, certain business and career characteristics, and licensees' 
aspirations and expectations (Stribling, 1985).
A 1988 study in two Texas cities found significant relationships between 
sales staff turnover and selected factors, including hours worked, age, tenure, 
education and family responsibilities (Ableson et al., 1988). Tenure, number of 
hours worked and gender were found to be the factors most significantly related 
to performance in the Ableson et al. (1988) study and in yet another study 
(Glascock, 1995). The sample for the Glascock study was drawn from two 
southern, independent Realtor firms, one in Baton Rouge, Louisiana and the 
other in Washington, D.C. Indeed, gender, tenure and number of hours worked 
were found to be significant in all of the studies reviewed. For the newly licensed
6
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salesperson who is untried in the field it is possible to determine only one of the 
three, gender.
A procedure by which brokerage firms could select those newly licensed 
persons with the greatest chance of career success would be a boon to the 
industry. One method by which this could be approached is to determine 
common factors shared by successful incumbents and newcomers.
A potential value exists in identifying the characteristics of those 
individuals who are successful in both the areas of actively persisting in the field 
as well as maintaining relatively high levels of sales production. Although the 
failure rate is widely regarded as a problem in the real estate industry, little 
research has been done with respect to determining whether there is a 
relationship between maintaining high levels of sales production and the 
business and personal experiences, characteristics and practices of individuals 
who actively persist in the field. Nor is there a body of research regarding a 
possible correlation between maintaining consistently high levels of sales 
production and the measurable attitudes and behaviors of the salesperson. No 
studies were found that examined a possible relationship between the percent­
age of total family income provided by the respondents and sales production.
The National Association o f Realtors Member Demographics, 1990, 
reports that average members spend 50 hours per week of their time in real 
estate activities. The publication also reports that for salespersons who earn 
more than the typical member, the amount of time spent in real estate activities 
increases in proportion to income increases.
7
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As previously noted, the typical NAR member is a female who derives 67 
percent of her household's income from the practice of residential real estate. 
The amount of time the salesperson must devote to the job in order to produce 
over two-thirds of her household's income has, as also noted, been associated 
with career success. The possible stresses that may be related to absence from 
the family and shouldering the burden of such a large portion of the household's 
income may also be associated with career success.
Intuition would seem to dictate that the simple solution for learning the job 
behaviors of successful real estate salespersons would lie in observing these 
individuals on the job. However, opportunities for the direct observation of the 
real estate salesperson on the job are limited by two factors: independent 
contractor status and the legal requirement for client confidentiality. The great 
majority of real estate salespersons function as independent contractors, a 
status bestowing significant tax benefits upon the brokerage firms with which 
they are associated. Independent contractor status can easily be breached, 
however, and brokerage managers are reluctant to institute company policies 
that might endanger this status. The confidential nature of the salesperson-client 
relationship usually requires a one-on-one ratio to be effective. A methodology 
for identifying individuals with the greatest chance to succeed in a real estate 
sales career is needed.
Biographical data, a specific type of employee selection tool based on an 
applicant’s past experiences and successes, has been found to be a valid 
predictor of career success in many fields, and is particularly suited to sales
8
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occupations (Brown, 1994, 1978; Hunter and Hunter, 1984, V inchuret al., 1998). 
The biographical information blank was developed in the early part of this 
century (Goldsmith, 1922) for job performance prediction in a related field, life 
insurance sales, and has been used in that industry with success since its 
development (Brown, 1978). Use of the biographical item to predict job 
performance proceeded in three phases. In the earliest stage, biographical data 
were collected from potential employers and analyzed in a subjective manner, 
with individual employers and/or supervisors applying their own subjective values 
to the information (Goldsmith, 1922).
In the early part of the twentieth century the life insurance industry, 
reacting to the enormous cost of training sales personnel, sponsored the first 
attempts to base employee selection guidelines on a more objective criteria 
(Brown, 1978). In both the first and second phases, the methodologies for 
developing biodata survey instruments and data analysis were developed 
within the life insurance industry and intended for the use of the indus­
try (Brown, 1978).
By the middle of the century, possible use of biodata to predict job 
success in fields other than life insurance sales was being investigated at the 
university level (England, 1961). In time, methodologies for instrument 
development (England, 1960, 1961; Owens and Schoenfeldt, 1979; Mumford 
and Owens, 1987; Stokes, Mumford and Owens, 1989; Russell, 1990; Kuhnert 
and Russell, 1990) and data analysis (England, 1960; Owens and Schoenfeldt, 
1979;, Lautenschlager et al., 1987; Klugeretal., 1991, Russell, 1990; Brown,
9
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1994; Rothstein et al., 1990) were put forth. The efficacy of biodata instruments 
was validated for predicting career success in a number of fields (Hunter and 
Hunter, 1984; Russell, 1990; Gandy et al., 1994). Whereas in previous phases 
supervisors and other subject matter experts were asked to contribute items to 
biodata, in the current phase a good biodata instrument is expected to have 
been developed as a result of a formal job analysis (Fine, 1994,
Cronshaw, 1994).
Statement of the Problem
A high failure rate of real estate salespersons within the first two years 
after licensing is considered by industry leadership to be a drain on the 
profitability of many brokerage firms. Little has been done, however, to 
systematically search out a device by which those individuals with the greatest 
chance for career success can be identified either prior to hiring or within one 
hundred eighty days of initial hiring. A methodology for identifying individuals 
with the greatest chance to succeed in real estate sales careers is needed.
Purpose of the Study
The purpose of this study is to develop and validate a biodata instrument 
that will select individuals entering the field of real estate sales with the greatest 
chance to succeed.
The concerns of this study are: first, to identify and quantify life 
experiences of real estate salespersons which may be related to sales career 
persistence and success; second, to determine if there is a relationship between
10
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the life experiences and the tendency of the subjects to persist in the field and to 
become successful; and, third, whether there is a relationship between the 
characteristics and level of career success.
Research Questions 
This research seeks to answer the following questions:
1. Do life experiences predict/correlate with real estate sales success?
2. What combination of factors best predict real estate sales success?
11
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CHAPTER 2: REVIEW OF RELATED LITERATURE
A review of literature published on factors essential to the informed 
development of a scored biographical inventory (biodata) research instrument 
was undertaken. Included factors were:
1. A working definition and of biodata;
2. Other methodologies commonly used in personnel selection;
3. A review of the advantages and disadvantages of using biodata 
instruments to predict job success;
4. A description of the most commonly used methods of biodata item 
development and scaling; and,
5. Discussion of an earlier biodata instrument developed for use in the 
real estate field.
Definition of Biodata
Biodata is generally held to be a field of research predicated upon the 
belief that the best predictor of an individual's future behavior is the individual’s 
past behavior in similar situations (Mumford and Owens, 1987, Owens, 1968, 
Stokes-Schafer et al., 1986). Russell (1996) expands upon that definition: 
“biodata does not literally involve the prediction of future performance (or 
behavior) from past measures o f the same. Instead, it is hypothesized to 
capture causal events or correlates of causal events that influence job 
candidates future behavior”. Russell further states that this is particularly true
12
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when job candidates have no previous experience in the field of endeavor in 
which they seek employment. In such cases it is recommended that measures 
of past performance in domains common to ail jobs must be developed and 
tested on excellent achievers in the job to determine those with predictive 
power (Russell, 1996).
Common Selection Methodologies 
Selection of workers with high ability for their jobs is essential to the 
creation of profit in business. Toward this end, various methodologies have 
been employed in attempts to differentiate persons of high ability from those of 
lesser ability to perform specific jobs. Standardized cognitive tests are one of the 
most frequently used cognitive methods of personnel selection (Reilly and Chao, 
1982), with professionally generated validation statistics readily available (Buros,
1998). Potential users are warned, however, that while standardized tests with 
high validity scores can be helpful in determining the extent to which job 
candidates meet certain job criteria, the validation studies supporting them have 
rarely been made using populations identical to the population of performers for 
a specific position.
The most frequently used selection methods include: interviews, 
reference checks, paper-and-pencil tests, biographical data, academic 
achievement and work samples (Leibler & Parkman, 1992).
Often several selection methods are used in concert; the interview and the 
reference check, for example, are often used with all other methods (Scharf, 
1991). Validity coefficients reported in this section may be mixed results o f the
13
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use of selection methods alone or in conjunction with others. Use of the 
reference check method, for instance, can often be logically deduced from the 
literature, but may not be specifically reported.
When paper-and-pencil tests are cognitive tests, they measure the 
intellectual ability of the individual and can be valid predictors of successful job 
performance (Schmidt and Hunter, 1981). Many cognitive tests have been 
standardized according to the standards of the American Psychological 
Association, the American Educational Research Association, and/or the 
National Council on Measurement in Education. In a meta-analysis of 
cumulative research on alternative selection prediction methods, Hunter and 
Hunter (1984) reported that cognitive tests (mean validity = .55) predict training 
success across all jobs, but job proficiency only within certain types of 
organizations. When tests of cognitive ability are used alone, the effective range 
of validity for job knowledge from training is .29 to .61, depending on the type of 
job under consideration (Hunter and Hunter, 1984; Schmidt and Hunter, 1981). 
Tests of cognitive ability, then, can be said to validly predict the ability of the 
individual to gather and retain knowledge required for a job within an effective 
range of validity. Effective range of validity was defined by Hunter and Hunter 
(1984) as the interval that captures the most values in the distribution under 
analysis.
Validity-generalization tests run for over one hundred fifty test-job 
combinations were studied by Hunter and Hunter (1984) who conducted a meta­
analysis of alternative predictors of job performance and concluded that when
14
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cognitive tests are validated on job performance criteria the typical observed 
validity across jobs was .15 to .30. The researchers concluded that most of the 
variance in results was due to a variety of types of sampling error, especially that 
of small sample size. Residual variance was probably due to clerical or 
computational error. Vinchur et al. (1998) evaluated both objective and 
subjective predictors of sales performance and concluded that several classes of 
predictors of sales success yielded sizable validity coefficients, including the Big 
Five personality dimensions, but that overall cognitive ability does not predict 
sales volume well.
Personality inventories are questionnaires in which the personality traits 
and/or characteristics of the respondent can be identified from responses to the 
survey items. Instances in which personality inventories have been used as 
personnel selection devices have been reported in the literature (Barick and 
Mount, 1991; Schmidt and Ryan, 1993). Personality inventories are primarily 
standardized, but there are also numerous instances in which the personality 
criteria are researcher-generated ( i.e., Childs and Klimoski, 1986; Ableson, et. 
al, 1988; Fisher, 1990).
A 1993 national study of real estate salespersons (n=60C) researched the 
ability of 200 items to predict a relationship between the research criteria and 
dollar commissions earned (Ableson, 1993). The National Association of 
Realtors commissioned this study of its top performing salespeople. Top 
performing was defined as earnings of $15,000.00 or greater in 1992. Items that 
could have been known by the respondents had they been surveyed as new
15
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hires were of interest to this researcher. Items that solicited information 
concerning age, marital status and formal education were not related to success 
measured by dollars earned. Other items concerning information that could have 
been known to the respondents as new hires that were found to be correlated to 
success were: Am able to recognize cues from people (R=.17), Am self- 
disciplined (R=.17), Have a strong work ethic (R=.14) and Am comfortable with 
my self image (R=.14). Ableson reported that the average tenure in real estate 
sales of respondents was 9 years, and concluded from his findings that 
increased tenure was related to increased success, with respondents who 
reported earnings of $15,000 - $30,000 having had 6.5 years of tenure, those 
who reported earnings $40,000 - $70,000 having had 9 years of tenure and 
those who reported $90,000 or more in earnings having had 12 years in the 
occupation. Further, Ableson concluded that salespersons who worked longer 
hours tended to report higher earnings. The average number of hours worked 
per week by the total sample was 53; respondents who reported earning $30,000 
or less averaged 47 work hours per week while those who reported earning 
$90,000 or more averaged 58 work hours per week.
Klimoski and Childs (1981) performed a longitudinal study that attempted 
to predict career success in real estate using five personal factors and/or 
qualities. The Career Success Indicators were: Passing the (licensing) exam, 
Currently working in real estate, Plans a career in real estate, Hours worked per 
week in real estate and Number of property listings obtained. Six hundred ninety 
eight students who had been enrolled in prelicensing education courses in Ohio
16
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were selected as the sample for this study. No attempt was made to screen out 
lower-performing respondents. Information on the respondents was gathered at 
two intervals, one year and two year after completing pre-licensing school. 
Surveys were mailed to the 698 respondents; follow-up telephone contact with 
those who failed to return the mailed survey was attempted. Pearson R for the 
factors correlated with the individual’s plans to pursue a career in real estate 
sales in the -.05 to .17 range. The sample for the Klimoski study was drawn from 
a more limited geographical area (Ohio) than Ableson’s or the present study. 
Klimoski & Childs reported validity coefficients in the range of -.05 - .17.
Many standardized tests, for example the Minnesota Multiphasic 
Personality Inventory (MMPI), are relatively poor predictors of job performance.
A possible reason for this is that the MMPI was not designed to predict job 
performance in normal populations, and none of its scales directly measure the 
characteristic most likely to predict job success (Bam'ck & Mount, 1991).
Whether standardized or researcher generated, those personalty 
inventories that have been found to be most effective meet the criteria identified 
by Eysenck (1952) as standards for a basic personality taxonomy. Eysenck 
required that a personality taxonomy:
1. Have traits that have been replicated;
2. Be comprehensive;
3. Consist of traits that have internal correlates;
4. Consist of source traits; and,
5. Consist of multiple levels of traits.
17
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A five-factor model of personality that met the above criteria was 
developed by Tupes & Christal (1961) and came to be known as the Big 5 for the 
five factors o f personality it identified. Costa and McCrae, 1994; McCrae and 
Costa, 1997, using the Big Five model, found evidence that personality remains 
stable from adolescence through adulthood. The five factors are: extraversion or 
surgency, agreeableness, conscientiousness, neuroticism and openness to 
experience. Academic and practitioner literature refer to the Big 5 (Barrick & 
Mount, 1991; Schmidt & Ryan, 1993) as predictors for personnel selection. Trull 
and McCrae (1994) found evidence in a review of literature to suggest that the 
Big Five provide a comprehensive model of normal personality traits. Advocates 
of this most commonly used methodology contend that the broadband approach 
of the Big Five is more useful than narrower 
band approaches.
Others question the efficacy of the Big 5, some on the grounds that the 
factors are too broad, thereby confounding two or more highest order personality 
traits (Hough & Schneider, 1996). Others suggest that additional traits that fall 
outside the scope of the current Big 5 are necessary to describe personality 
(Hogan, 1991; Hough, 1992; Hough et .al., 1990, Kamp & Hough, 1986). Meta- 
analytic studies of personality characteristics have returned inconsistent findings. 
In a meta-analysis of 117 criterion-validity studies in which the relation of the Big 
5 to three job performance criteria was investigated, only the characteristic 
“conscientiousness” was found to be highly related (r=.22) to job performance 
across jobs (Barrick & Mount, 1991).
18
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Academic achievement is a powerful selection tool for some types of jobs 
Liebler and Parkman, (1992). It seems logical that applicants for positions in 
which a high level of subject matter knowledge is required could be rated 
according to their past academic performance. Indeed, academic achievement 
in the guise of degrees/certifications earned must often set the minimum 
standard of acceptance for some types employment, such as engineers and 
physicians. Experts warn, however, against an overemphasis on grades to the 
exclusion of other indicators such as motivation, improvement in grades over 
years, and, whether or not the applicant had to work while securing an education 
(Reilly and Chao, 1982; Gery, 1989).
Reilly & Chao (1982) reviewed published validity studies of academic 
performance as an assessment device. They concluded that, due to the 
variation in learning institutions and the difficulty of subject matter, generalized 
statements of the worth of grades as predictors o f career success have very little 
merit, having an average validity of .17.
Reference checks (Muchinsky, 1979; Reilly and Chao, 1982) are 
frequently used as a selection technique, but the validity of this method is highly 
questionable since it is to be expected that an applicant will not submit a 
reference from a person who will give a negative recommendation (Hendrickson, 
1987; Liebler and Parkman, 1992). Also, the person giving the recommendation 
must have had experience with the applicant in the job situation for the reference 
to be valid and must be competent to evaluate the person’s behavior (Friedman
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& Mann, 1981). Validity coefficients, when available for reference checks, are 
considered to be suspect for these reasons.
Interviewing is probably the most widely used and least expensive 
selection technique (Arvey, 1979; Reilley and Chao, 1982; Buckley and Elder,
1989). In the interview a job candidate is assessed for suitability to meet the job 
criteria and the candidate can also gather information about the position, the 
organization and the selection process. However popular, interviews are widely 
believed to have low validity and reliability as an assessment technique (Liebler 
& Parkman, 1992). In their 1982 literature review, Reilly and Chao reported an 
estimated validity o f .19 for 12 coefficients examined. Studies report that many 
executives believe that they can make an informed decision after the first five 
minutes of an interview; many human resource and management textbooks state 
that such decisions can be made in two to six minutes (Buckley & Elder, 1989).
Several techniques for increasing the structure of the interview are 
recommended for improving the validity and reliability of interviews. Van Clieaf 
(1991) has provided guidelines for conducting “structured behavior interviews” 
that are recommended to distinguish between average and highly competent 
workers. Hendrickson (1987) has advocated the “critical behavior interview 
process” in which job candidates are asked to describe their behavior in several 
recent situations in which they felt they performed at their best in as much detail 
as possible. The results of these and other structured interview techniques have 
shown better predictive ability than other interview techniques (Bartol, 1981).
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Liebler and Parkman (1992) report that work sampling, where the 
applicant is required to complete a sample of the work they would be required to 
do on the job if hired, usually takes place in a controlled test environment using 
procedures which ensure a valid and reliable assessment of the criteria under 
consideration. Examples of situations in which work sampling have been 
effective include: typing tests for secretarial positions; driving tests for driving 
positions; or, an “in-basket" test that requires candidates for management 
positions to react to memos typical of those commonly found in a manager’s 
mailbox. For this type of job, a review reported that the results of work sampling 
are more valid than the results from paper-and-pencil tests (Hunter and Hunter, 
1984; Friedman & Mann, 1981).
Assessment centers are places where standardized measures are 
applied to candidates for specific positions, usually transitions among 
management-level jobs. A distinguishing characteristic of the assessment center 
is that the assessment activities are based on a precise analysis of the job to be 
filled. Russell (1985) and Klimoski and Strickland (1977) suggest that the 
corporate assessors might be “policy capturing" in the sense that assessment 
center ratings are consistently related to subsequent indices of manage­
rial success.
Whatever the reason, evidence has indicated that assessment centers 
can accurately predict subsequent managerial performance (Powers, 1985). 
Assessment center activities can include all of the listed selection methods.
There are two generally accepted methods of rating candidate performance in
21
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
assessment centers (Bobrow, 1996). In the model most closely associated with 
American Telephone and Telegraph company , the assessor observes and 
records the candidate’s behavior during exercises but evaluation is postponed 
until all exercises are completed. In the second model, the candidate’s behavior 
during each exercise is rated at the completion of the exercise. Research has 
shown no significant difference in predictive ability between the two 
models (Bobrow, 1996).
Russell (1985) examined data on the ratings of 46 assessors working in 
the same assessment center. Ten individual assessors met the standards for a 
10 to 1 ratio of observations to variables. Common factor analyses were 
performed to examine the underlying structure of the dimensional ratings and 
confirmatory factor analyses were performed to test the appropriateness of the 
four-factor a priori category for each of the 10 individual assessors and the 
pooled ratings of the remaining 36 assessors. Correlations between factors 
ranged from .39 to .62.
When assessment centers for three specific companies were compared 
for correlations between predicting success in either dimension ratings or 
exercise ratings, mean r for dimensions was found to be .074 for Company A, 
.109 for Company B and .508 for Company C. Mean r for exercises was found 
to be .638 for Company A, .395 for Company B and .648 for Company C 
(Sackett and Dreher, 1982). Sackett and Dreher concluded that these results 
provided little support for the view that assessment center techniques generated
22
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
dimensional scores that could be interpreted as representing such complex 
constructs as leadership, decision making or organizational acumen.
Klimoski and Strickland (1977) reviewed over 90 studies examining the 
external validity of assessment centers and found a median predictive validity of 
.40. They hypothesized that a possible explanation of the validity of assessment 
centers for predicting future decisions regarding promotions, salary increases, 
etc. Is that assessors are mirroring the future decisions of performance 
appraiser. The same performance appraiser constitute the majority of criteria 
used in assessment center validity studies. Assessment centers are expensive 
and the predictive value is limited in scope to identifying management potential, 
but generalizability is not a factor; the assessment center does what it is 
supposed to do and no more (Hunter & Hunter, 1984).
In addition to the most commonly used selection methodologies, several 
real estate-specific studies used researcher-generated inventories designed 
around traits and characteristics of persons with a proven record of career 
success to attempt to predict career success in real estate sales. Items based 
on the following criteria were found to have some predictive value: social 
orientation, economic stability, work ethic orientation, educational achievement, 
and interpersonal confidence (Klimoski and Childs, 1986); income level, time 
spent on job, aspirations and expectations (Stribling, 1985); hours worked, age, 
tenure, education and family responsibilities (Ableson, Kacmar and 
Jackofsky, 1988).
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To summarize, the most commonly used methods for differentiating 
between persons of high ability and lesser ability are: biodata measures, 
cognitive tests, personality inventories, previous academic achievement, 
interviews, reference checks, work sampling and assessment centers. In the 
real estate industry, attempts have been made to predict career success by 
studying traits and characteristics of successful real estate salespersons. In 
biodata measures, an individual’s past behavior in specific situations is identified 
and analyzed to predict future behavior in similar situations. This "objective 
measurement of prior experience” (Owens, 1976) will be discussed in depth in 
the following section.
Advantages and Disadvantages of Biodata 
Of the listed methodologies, that with the highest reported validity scores 
for sales occupations is the biodata measure (Hunter and Hunter, 1984). As a 
selection method, biodata is considered by many in the personnel field to have 
advantages over other paper-and-pencil tests. The advantages of biodata over 
other methods as a personnel selection tool most often mentioned in the 
literature are: increased predictive power, less opportunity for falsification, and 
measurement of multiple constructs within a single item (Brown, 1994; Klimoski 
and Mitchell, 1980).
The principal advantage of biodata methods over other personnel 
selection techniques is increased power of prediction. Reilly and Chao (1982) 
meta-analyzed fifty-eight predictive validity studies in which biodata were 
correlated with tenure, training performance, supervisory ratings, productivity and
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salary. Average validities were computed by weighing the Fisher Z transform of 
each independent validity coefficient by its sample size then dividing by the sum 
of all sample N s. They concluded that the average coefficient for biodata 
studies of each of the criteria (R=.38), compared respectably with validities for 
cognitive and personality tests. The average validity for predicting success in 
sales occupations was .40. Owens (1976) reported average validities for sales 
performance of .35. In 1996, Mitchell reported predictive validities of .15 to .30 
for mental ability tests and .30 to .40 for “properly developed biodata”. Properly 
developed biodata is defined here as being constructed from biodata items 
developed from on-the-job behaviors of exceptional performers and resulting 
data analyzed using linear and non-linear statistical procedures (Russell 1996; 
Mitchell, 1996).
Why biodata predicts performance more accurately than other methods is 
a question that has haunted researchers through its history. In 1996 Mitchell 
speculated that there were four probable causes. Biodata:
1. Identifies typical as well as maximum performance;
2. Measures achievement within context rather than against absolute
measurement;
3. Has direct criterion relevance rather than mediation through latent
constructs; and,
4. Keying is curvilinear as opposed to linear scaling.
Others (Goldstein, 1971; Hunter and Hunter, 1984; Klugeret al., 1991) 
postulate that an advantage of biodata over other methods of personnel
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selection is the inability of the respondent to determine which is the “right” or 
more socially acceptable response to an item, thereby reducing the potential for 
response management. A concern with any self-report format is that, 
intentionally or not, the respondent will seek the response that will place him in 
the most favorable light. Kluger and his associates (1991) reported that job 
applicants were more likely to distort their responses in a more socially desirable 
direction than were job incumbents in the same organization. Similar results 
were reported by Hogan and Stokes (1989).
The measurement of multiple constructs is another advantage of biodata. 
A well-constructed biodata instrument will reveal several facets of a person’s 
likely behavior (Vinchur et al., 1998, Mumford and Owens, 1987). Van 
Zwanenberg and Wilkinson (1996) propose that “what needs to be predicted in 
personnel selection is a broad range of typical performance in a defined range 
of activities”. Biodata testing may work because it is multidimensional, contains 
outcome-based measures of general intelligence, and provides alternative 
measures of attributes (Mitchell, 1996, Stokes-Schafer et al., 1986).
Schmitt and Klimoski (1991) list several disadvantages of biodata as a 
personnel selection method: decay of validity measures over time, adverse 
impact toward women and minorities, legal restrictions on the types of questions 
which potential employees can be asked, and, face validity of biodata items. In a 
study of validity decay over time conducted by The Life Insurance and Marketing 
Association (LIMRA) (Brown, 1978), biodata information used as a selection tool 
for a period of 38 preceding years was examined by applying the same keys to
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data collected from life insurance sales job candidates in 1960-1971 and in 
1939. The two validity measures were based on two different samples with 
different survival and production rates, making it impossible to determine which 
set of data the key predicts better, but both data sets predicted within the 
acceptable range (.17 - .42) of validity (Brown, 1978).
Adverse impact of personnel selection measures on minorities and 
women was examined in a review of validation study literature by Reilly and 
Chao (1982). On the question of fairness, the researchers concluded that 
“...biodata can be expected to hold for minority and majority groups, but different 
keys may be needed for males and females." Rothstein and her associates 
cross-validated biodata items on 11,000 first-line supervisors in 79 organizations. 
The resulting validities were meta-analyzed over organization, age, gender, 
levels of education, experience and job tenure. Validities were found to be 
generalizable over organizations and the other criteria, and over time as well 
(Rothstein et al., 1990).
The questions which employers may ask of employees without violating 
the law is of great interest to employers. Personal privacy of workers is 
protected by the Privacy Act, and Title VII of the Civil Rights Acts of 1964 and 
1991. The Privacy Act of 1974 requires federal agencies to “collect information 
to the greatest extent practicable from the subject individual when the 
information may result in adverse determinations about an individual's rights, 
benefits, and privileges under federal programs” [5U.S.C.552(e)(2)]. The 
implication here is that the Privacy Act does not prohibit federal use of personal
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history information as long as it is provided by the individual. Biodata 
instruments meet these criteria. Because empirically keyed, valid biodata 
instruments have comparable validity to cognitive tests but have less adverse 
impact and meet the fairness to minorities test, biodata testing is regarded as 
less likely to violate employee privacy (Sharf, 1994).
Apparent lack of face validity of biodata items is a paradox. On the one 
hand, the possibility of faking responses to be more acceptable to employers is 
minimized. On the other hand, there can be respondent and management 
resistance to surveys that do not appear to be related to job performance. In a 
classical approach to biodata item development, concepts are first defined, then 
ways are found to measure the concepts empirically. The relationships between 
the conceptual and empirical stages of this process, the epistemic correlations, 
must be assumed because they cannot be measured directly (Neiner and 
Owens, 1982; Russell, 1994; Brown, 1994).
This is the basis for face validity; that is, whether the instrument appears 
to measure the behavior it purports to measure. Development of a taxonomy for 
classifying biodata items was considered a proper antecedent to establishing 
face validity. Two taxonomies for biodata items that have high validity for 
predicting behavior were presented by Scharf (1994), who cited earlier work in 
this area by Buel, Albright and Glennon (1966), Owens (1968), and 
England (1961).
Glennon, et. al. (1961) developed a taxonomy of life experiences to be 
judged by experts in the employment field to be validly related to predicting job
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success. Included in the Catalog o f Life History Items were items related to:
• Classification Data, such as age and location of early childhood;
• Habits/Attitudes, such as reading and physical exercise;
• Health, such as disabilities and sick leave use;
• Human Relations, such as neighbor interaction and close friends;
• Money, such as debt and budgeting;
• Parental Home/Childhood/Teens, such as rearing and siblings;
• Personal Attributes, such as handling mistakes and creativity;
• Present Home/ Spouse/Children, such as spouse support of career and 
time with children;
• Recreation/Hobbies/Interests, such as hobbies and recreational choices;
• School/Education, such as grade level attainment and best high school 
subjects;
• Values/Opinions/ Preferences, such as attitudes toward drinking and 
church activity participation; and,
• Work, such as reason for choosing profession and age at which career 
was chosen.
England’s Taxonomy o f Past Behavior (1971) of personal history items 
found to be predictive of job success included:
• Personal, such as age and marital status;
• General Background, such as occupations of parents and military service;
• Education, such as source of funding for education and major field of 
study;
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• Skills, such as amount of previous training for applicant job and number of 
machines a person can operate;
• Socioeconomic Level/ Financial Status, such as financial responsibility 
and highest pay received;
• Social, such as club memberships and frequency of attendance at 
meetings;
• Interests, such as hobbies, preference for outside labor over inside labor;
• Personal Characteristics/ Attitudes Expressed, such as willingness to 
relocate or transfer and confidence expressed by applicant; and,
• Miscellaneous, such as time taken for hiring negotiations between 
applicant and company and source of reference to company for job 
application.
A common feature of the two taxonomies is the focus on bringing data 
from the universal level of specific personal history questions to the information 
level of behavioral categories. There is substantial agreement between the 
taxonomic categories of both systems. Both taxonomies offer bases that have 
high validity for predicting behavior and were developed as a result o f 
contributions by experts in the employment selection field (Scharf, 1994).
Real-estate specific studies in which researcher-generated inventories 
were used to predict career success found the following criteria to have some 
predictive value; social orientation, economic stability, work ethic orientation, 
educational achievement, and interpersonal confidence (Childs and Klimoski,
1986); income level, time spent on job, aspirations and expectations (Stribling,
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1985); hours worked, age, tenure, education and family responsibilities (Ableson, 
Kacmarand Jackofsky, 1988).
It is easy to see that if the construct being measured is a tangible one 
such as formal education, the measurement with the greatest probability of 
describing the construct will be the individual's level of scholastic achievement. 
When the construct being measured is future career success, the measurement 
device is not so easily identifiable. Biodata research is often concerned with 
predicting future behavior; consequently the biodata item may seem to lack the 
face validity associated with other types of paper-and-pencil testing. The 
consensus in the literature cites is that biodata works, and works consistently, 
and that thus far there is no theory that will satisfactorily explain the 
phenomenon. Properly developed biodata capture the individual’s ability, but 
more importantly, their typical motivation to perform (Mitchell, 1996).
In summary, the advantages of biodata over other selection methods are 
thought to be increased predictive power, less opportunity for falsification, and 
measurement of multiple constructs within a single item. Disadvantages of 
biodata are thought to be decay of validity measures over time, adverse impact 
toward women and minorities, legal restrictions on the types of questions that 
can be asked, and, face validity of biodata items. Although the disadvantages of 
the methodology are not trivial, the increased validity scores of biodata over 
other methods indicate that the advantages outweigh the disadvantages for 
personnel selection across many jobs and particularly so when the occupation is 
in the area of sales.
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Methods for Developing and Scaling Biodata Items 
Item Development
Differences in individuals result from differences in developmental 
patterns, resulting from major life-history experiences (Owens and Schoenfeldt,
1979). Development o f an ideal biodata measurement for validly predicting an 
individual’s future behavior depends on the ability of the measurement to capture 
relevant behavioral or experiential antecedent events and the quantitative 
definition of a developmental pattern. The items that comprise such a 
measurement device must therefore be grounded in identification of the desired 
behaviors, and constructed so that meaningful statistical analysis is possible. 
Biodata items developed on the basis of specific hypotheses about the 
dimensions underlying job performance are much more likely to produce 
significant relationships with the external performance criterion than items for 
which such hypotheses were lacking (Russell, 1994). Until publication of the 
Biodata Handbook (1994), there was a lack of guidelines for development of 
such ideal biodata measurements in the literature. This was possibly due to the 
utilitarian nature of biodata research and its prevalent use in commercial rather 
than academic research where solving the problem is considered to be of much 
greater importance than increasing the body of knowledge. The Biodata 
Handbook (1994) gives a detailed description of developmental methodologies 
for generating valid biodata items (Russell, 1994), establishing validity of biodata 
instruments (Fine & Cronshaw, 1994; Brown, 1994), and, keying/scaling
32
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
procedures for biodata instruments (Hogan, 1994; Hough and Paullin, 1994; 
Schoenfeldt and Mendoza, 1994; Hein and Wesley, 1994).
Mael (1991) identified three general categories of biodata item attributes: 
history, methodological variables, and, legal and moral issues surrounding item 
content. Biodata items are involved in the history of the individual, and therefore 
should always be based on the past behaviors and experiences of the individual. 
The methodology used to obtain information from biodata items should include: 
items that recall an observable event, items focused on recalling and reporting 
fact-based information, items seeking information that is directly and personally 
available to the respondent, items confined to recall o f a single event, and items 
with verifiable responses (Mael, 1991).
Legal and moral issues which surround the biodata instrument are 
classified by Mael (1991) into four attributes:
controllability, or the extent to which the items being addressed were 
under the direct control of the respondent;
equal accessibility, the extent to which events or experiences addressed 
in the item were equally available to all respondents; 
job relevance, the extent to which the items solicit information that is 
relevant to the job; and,
invasiveness, the extent to which the item’s content is sensitive to the 
respondent’s right to privacy.
Mumford and Owens (1987), noting the absence of methodology for 
delineating the manner in which item development procedures influence the
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validity of background data measures, examined the existing literature to 
determine the methods which had most often produced valid results. As a result 
of this study, a three-step methodology for item construction was proposed:
1. Define the domain of antecedent behavior and experiences,
2. Identify salient attributes pertaining to differential characteristics and 
background data items, and,
3. Formulate hypotheses concerning life history influences relevant to 
performance by conducting systematic life history interview. 
Well-constructed biodata measures should start with an adequate
definition of the domain of relevant antecedent behaviors and experiences. The 
domain definition will then provide a solid foundation for item development 
(Russell, 1994). Biodata items that are constructed using the recommended 
well-defined framework of antecedent behaviors aid the researcher in widening 
the domain of what is thought to be a significant antecedent. This reasoning 
allowed Russell (1986) to successfully investigate behaviors common to high 
school students when seeking to predict successful completion of education at 
the United States Naval Academy. Once items thus generated are part of the 
item pool, it is then possible to assess them for relevance with respect to the 
criterion measure. It is also possible to accommodate known measures, such as 
grade point average.
Other methodologies for developing valid biodata items are found 
scattered throughout the literature. Owens and Schoenfeldt (1979) describe a
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methodology in which input variables and prior behavior items were rationally 
developed from existing psychological literature by isolating factors found to be 
significant in other forms of differential measurement. The resulting large 
number of items was reduced by rational screening, and the remaining items 
were incorporated into a test that was then administered to a subject population. 
The items loading most highly on a factor were considered significant. To the 
significant items were added items that had previously demonstrated empirical 
validity or “seemed to speak directly to a major developmental hypothesis." 
Biodata items, it must be recalled, are recommended to be based on those past 
life experiences and behaviors that have yielded causal events or correlates of 
causal events that influence future behavior (Russell, 1996).
Russell (1996) postulates that two latent causal processes, (1) candidate 
learning and knowledge acquisition and (2) negative life experiences may explain 
the predictive power of biodata measures. Developing biodata items in relation 
to a systematic underlying dimensional framework should not only provide a 
necessary interpretative framework, it should also provide the structural 
guidelines needed for systematic sampling of relevant prior behavior and 
experiences (Russell, 1994).
A method for identifying dimensions underlying performance found in the 
earlier literature (Himmelstein and Blaskovicks, 1960) recommends these steps:
1. Identify the nature of job assessed;
2. Formulate hypotheses about the kind of life history constructs
conditioning future performance;
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3. Develop biodata items to provide an adequate sample of behavior and 
experiences that would either (a) call for the prior expression of an 
attribute or (b) contribute to its development.
This excellent advice is typical of the earlier literature in which general guidelines 
are often given, but no specifics are outlined by which the advice may be 
followed.
While theoretical concerns historically have not formed the basis for 
biodata research endeavors, most item development efforts can be classified as 
following one of two most common models. The two commonly cited models for 
item development are the Developmental Model (Owens, 1968, 1971) and the 
Ecology Model (Mumford and Stokes, 1992). When the developmental model is 
employed, the researcher looks for prior experiences that might be related to the 
behavior of focus. It is assumed that individuals leam from prior experiences 
and are conditioned to select new situations similar to those previously 
experienced and to do best in such similar situations. Subgrouping is based on 
similarities in the patterns of past experiences.
Mumford, Stokes and Owens (1990) extended Owens’ earlier work into an 
Ecology Model that held that it is best not to attempt to describe and predict 
behavior based solely on traits, but by taking into account the situational context 
in which the behavior emerges. Human motivation is held to emerge from basic 
needs, but because individuals differ in the strength o f their needs and in other 
differential characteristics such as temperament, intelligence and drive, and as 
children develop highly complex and specific value schema. Real life situations
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offer multiple potential outcomes, and by relating these possible outcomes to 
self-set goals, individuals apply their personal value schema. The value-laden 
implications of projected situational outcomes drive situational selection while 
value schema mediate the impact of needs on situational choice and action 
selection (Mumford, Reiter-Palmon and Snell, 1994).
The Ecology Model assumes that an individual’s pattern o f behavior 
results from seeking situations that are rewarding and rejecting situations where 
goal attainment fails to satisfy needs and values. Individuals will select situations 
for the reinforcement value of outcomes and the potential satisfaction of their 
needs and values (Mumford, Stokes and Owens, 1990; Schmitt, Jennings & 
Toney, 1996). The cognitive structures used by the individual to construe the 
world give rise to an initial differential structure. As children mature, the broader 
environment presents a variety of situations and potential activities that might 
satisfy the individual’s needs. Choices of situations and activities are guided by 
perceived goals. Individuals begin to develop the resources required for goal 
attainment while becoming more knowledgeable about the aspects of a given 
situation presenting good or evil outcomes. Individuals tend to seek out 
situations that in the past have been linked to the attainment of goals and 
conversely to avoid situations and activities that have lead to negative outcomes.
When there is poor criterion validity there will likely be failure to capture 
significant antecedents, inclusion of irrelevant prior behaviors and experiences, 
and, failure to capture shifts in developmental patterns across age, race or 
gender groups.
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In order for the biodata measurement to yield meaningful data, the items 
must be constructed in such a manner that all relevant behaviors and 
experiences will be captured and irrelevant behaviors and experiences that might 
taint responses are eliminated. Background data measures are most meaningful 
when the evidence considered is directly concerned with content, construct and 
criterion validity (Messick, 1975; Mumford & Owens, 1987). Items displaying 
content validity are those that capture differential prior behavior and experiences. 
Construct validity is the ability of the measure to capture a meaningful pattern of 
individual development regardless of whether this pattern is referenced against a 
specific criterion (Shoenfeldt, 1979; Mumford &
Owens, 1987). Criterion validity refers to the relationship o f an item pool to 
work performance.
In studies that seek to predict job performance, the logical point of 
departure is identification of the tasks that comprise the job and the desirable 
behaviors exhibited by competent performers. Indeed, job analysis is a common 
prerequisite to the development of biodata measurement instruments using 
many approaches (Fine and Cronshaw, 1994). Zemke and Kramlinger (1982) 
recommended beginning any job analysis by locating master performers and 
observing the way in which they perform the job, a step sometimes found in 
earlier biodata studies and more often replicated in recent biodata literature.
They recommended validating the resulting behavioral algorithm using multiple 
sources of data such as peer and supervisor ratings and existing objective data 
when such sources are available and appropriate. Many o f the biodata-based
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studies that report negative findings are those not based on core components of 
job performance (Fine and Cronshaw, 1994). Core components of job 
performance may be best identified by observing master performers on the job. 
Scaling/Kevinq
This section will discuss the commonly accepted scaling/keying 
methodologies used in biodata-driven studies. Scaling refers to identification of 
differential behaviors or characteristics. There are four commonly recognized 
classifications of methodologies used in the scaling of biodata items: empirical, 
rational, factor analytic or subgrouping methodologies (Mumford and Owens, 
1987; Hogan, 1994). In the biodata literature it is common to use the terms 
scaling and keying interchangeably. In this study scaling/keying refers to the 
process of weighting items or a combination of subsets of items that comprise 
the measure. Scaling/keying can be based upon either the item or the response 
option (Kluger et al., 1991; Mumford Stokes and Owens, 1994).
Empirical scaling (keying) is the oldest and most commonly used 
methodology for scaling/keying biographical data. In empirical scaling, items are 
selected and weighted on their ability to differentiate between members of a 
criterion group and members of a reference group (Mumford and Owens, 1987; 
Stokes et al., 1989; Kuhnert and Russell, 1990). Empirical scales are typically 
developed to predict membership of individuals in criterion groups representing 
distinct performance levels (Guion, 1965; Hogan, 1994). When the performance 
levels are dichotomous, or when performance is measured as a multi-step, 
continuous variable such as dollars of sales production, the common practice is
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to identify the upper and lower twenty-seven percent of performers. This 
procedure tends to maximize the differences between the two criterion groups 
while maintaining large sample sizes in both the high and low performance 
groups (Ghiselli, et al, 1981). The sample size selected should be adequate to 
ensure that criterion group membership will be accurately identified based on 
non-chance differences in observed performance (Hogan, 1994). Chance in 
item scaling is positively related to the number of predictors and negatively 
related to the number of persons in the sample.
Empirical approaches for scaling biodata that are to be used for screening 
job applicants display common elements (Hogan, 1994; Gatewood and Feild, 
1990; England, 1971). These common elements are:
• Choose and develop the criteria of interest
• Identify the criterion groups
• Select the items to be analyzed
• Specify item response alternatives
• Weight the items
• Cross validate items
• Develop cutoff scores
Empirical scaling/keying may be accomplished using three major 
classifications of approaches (Hogan, 1994). The three approaches are: the 
weighted application blank (WAB) (England, 1961,1971), correlational methods 
(Lecznarand Dailey, 1950), and differential regression analysis (Malone, 1978).
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The WAB method (England, 1961, 1971) is based on item analysis and 
involves first calculating item response rates as percentages observed for upper 
and lower performance criterion groups. Each response option is then weighted. 
Percentage differences between criterion groups are calculated and, using 
Strong’s Tables of Net Weights for differences in Percent (Strong, 1926), a net 
weight is assigned to each response option. Alternatives that yield no percent 
differences in response are considered to lack discriminative properties and are 
eliminated. Remaining responses are assigned a low or zero weight if they are 
more closely associated with low performance than with high performance. A 
cutoff score is determined by selecting the point where the least number of 
scores between low and high criterion groups overlap when arrayed as a 
distribution. Pattern differences among the contrasting criterion groups in 
responses to items are identified by this procedure. Non-linear item-criterion 
measures may also be identified and their influence reflected in the weights 
assigned to response alternatives (Hogan, 1994).
Correlational scaling, described by Lecznar and Dailey (1950) is a 
correlational method for emphasizing response patterns when a large number of 
significant nonlinear trends may be present. In this correlational method, the 
item is scored as a whole with a single weight assigned to each item based on 
the magnitude and direction of the observed item/criterion correlation. Item 
weights may be either the actual correlation coefficient or may be unit weights 
based on the absence or presence of statistical significance. After an initial 
scaling/keying process is performed upon the data, correlation with the criterion
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may be performed without additional scaling/keying (Mael and Hirsch, 1993;
Mael and Ashforth, 1995). When data is collected using Likert-type scales, 
each response option for each item is treated as though it were a variable, 
and the correlation coefficient generated becomes a part of the validity 
coefficient (Russell, 1999).
The differential regression method is a procedure in which least squares 
regression analysis is used to develop a regression analysis model that 
maximizes explained criterion variance (Malone, 1978). Item weights are based 
on the incremental criterion variance over and above that accounted for by items 
already in the model. Large sample sizes are required to develop stable item 
regression weights and cross validation is essential to limit shrinkage. An initial 
effort at such screening might be elimination of items failing to demonstrate zero- 
order correlations significant at the .05 level (Hogan, 1994).
Rational methods involve rational approaches to biodata scaling/keying 
are construct-oriented as opposed to the differential performance measurement 
methods encountered in the empirical methods (Stokes, Mumford and Owens, 
1994). Mumford and Owens (1987) summarize the rational approaches into two 
categories, direct and indirect.
In the direct approach, investigators obtain job analysis or descriptive 
information from experts and use the information to define the behaviors related 
to differential job performance (Mumford and Owens, 1987). Items are then 
developed by rational methods that capture the similar behaviors of the individual 
in earlier life. The total number of activities engaged in are weighted by their
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2. Formulate hypotheses about the kind of life history constructs 
conditioning future performance;
3. Develop biodata items to provide an adequate sample of behavior and 
experiences that would either (a) call for the prior expression of an 
attribute or (b) contribute to its development.
This excellent advice is typical of the earlier literature in which general 
guidelines are often given, but no specifics are outlined by which the advice may 
be followed.
While theoretical concerns historically have not formed the basis for 
biodata research endeavors, most item development efforts can be classified as 
following one of two most common models. The two commonly cited models for 
item development are the Developmental Model (Owens, 1968, 1971) and the 
Ecology Model (Mumford and Stokes, 1992). When the developmental model is 
employed, the researcher looks for prior experiences that might be related to the 
behavior of focus. It is assumed that individuals learn from prior experiences 
and are conditioned to select new situations similar to those previously 
experienced and to do best in such similar situations. Subgrouping is based on 
similarities in the patterns of past experiences.
Mumford, Stokes and Owens (1990) extended Owens’ earlier work into 
an Ecology Model that held that it is best not to attempt to describe and predict 
behavior based solely on traits, but by taking into account the situational context 
in which the behavior emerges. Human motivation is held to emerge from basic
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needs, but because individuals differ in the strength of their needs and in other 
differential characteristics such as temperament, intelligence and drive, and as 
children develop highly complex and specific value schema. Real life situations 
offer multiple potential outcomes, and by relating these possible outcomes to 
self-set goals, individuals apply their personal value schema. The value-laden 
implications of projected situational outcomes drive situational selection while 
value schema mediate the impact of needs on situational choice and action 
selection (Mumford, Reiter-Palmon and Snell, 1994).
The Ecology Model assumes that an individual’s pattern of behavior 
results from seeking situations that are rewarding and rejecting situations where 
goal attainment fails to satisfy needs and values. Individuals will select 
situations for the reinforcement value of outcomes and the potential satisfaction 
of their needs and values (Mumford, Stokes and Owens, 1990; Schmitt,
Jennings & Toney, 1996). The cognitive structures used by the individual to 
construe the world give rise to an initial differential structure. As children 
mature, the broader environment presents a variety of situations and potential 
activities that might satisfy the individual’s needs. Choices of situations and 
activities are guided by perceived goals. Individuals begin to develop the 
resources required for goal attainment while becoming more knowledgeable 
about the aspects of a given situation presenting good or evil outcomes. 
Individuals tend to seek out situations that in the past have been linked to the 
attainment of goals and conversely to avoid situations and activities that have
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is the procedure by which another form of the factor matrix that is mathematically 
equivalent to the original unrotated form can be examined. Often the rotated 
form will represent factor constructs that are more meaningful than the unrotated 
form. Rotated factor axes at right angles to each other define orthogonal 
solutions while factor axes not at right angles to each other define oblique 
solutions (Comrey and Lee, 1992; Schoenfeldt and Mendoza, 1994). When 
loadings are rotated to simple structure (Thurstone, 1947), factors will exhibit 
high loadings on certain variables but not on others. Simple structure is a 
theoretical construct devised by Thurstone that explains the conditions 
under which the most desirable rotation will be yielded. Those conditions are 
as follows:
• Most of the loadings on any one factor will be small, with only a few of the 
loadings being of substantial size.
• Any given row of the factor matrix should have nonzero entries only in a 
few columns.
• Any two factor columns should exhibit a different pattern of high and low 
loadings.
Subaroupino
Subgrouping, a cluster analysis methodology, is an approach to scaling 
often used when there are multiple criteria of interest and predictive ability is a 
goal. Unlike factorial methods which are based upon the ability of an analysis to 
group items into meaningful patterns, subgrouping techniques seek to identify 
modal patterns of life history experiences of the subject that can be used to
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predict future behavior on the basis o f subgroup membership (Mumford, Stokes 
and Owens, 1990). Use of subgrouping for predictive studies is limited by 
the fact that a large sample size (n=300 to 1000) is required to ensure that 
each subgroup is of sufficient size to capture the desired developmental 
patterns (Schoenfeldt, 1974).
Subgrouping has been successfully used to predict educational and job 
choice, educational and job preference, and social adjustment (Mumford and 
Stokes, 1992). Mumford, Stokes and Owens (1990) developed a methodology in 
which subgroups are used in individual prediction based on the probability of 
subgroup membership and the probability that a member of a subgroup will 
exhibit satisfactory performance on the criterion.
There are two distinct subgrouping approaches, hierarchal clustering and 
least squares clustering. It is customary to use both approaches within the same 
data set.
In hierarchal clustering approaches, the process of clustering begins with 
a search through the N x N similarity matrix. At each step, the two clusters that 
are most similar are merged; cluster may refer to either individuals or sets of 
individuals merged in earlier steps (Hein and Wesley, 1994). There are two 
methodologies commonly employed to generate clusters, single linkage and the 
Ward and Hook (1963) algorithm. In single linkage, only the two most similar 
individuals are joined at any step (Aldenderfer and Blashfield, 1984). The Ward 
and Hook algorithm is designed to join clusters by maximizing between-cluster 
variance while minimizing within-cluster variance.
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Least squares clustering typically begins by using the Ward and Hook 
algorithm to determine the number of subgroups to be formed from the data 
set. A second clustering technique is then employed to allocate individuals 
to the subgroups, typically either the nonhierarchal k-means analysis 
(MacQueen, 1967) or the two-step methodology recommended by Feild and 
Schoenfeldt (1975).
MacQueen’s procedure involves dividing the data into the predetermined 
number of clusters, computing the centroid of each of k cluster “seeds,” 
assigning the remaining entities to the centroid closest to that entity’s profile, 
computing new centroids for each cluster, using the new centroid for another 
assignment pass through the data, recomputing centroids based on the second 
iteration, and continuing iterations until no further reassignments occur (Hein and 
Wesley, 1994).
Feild and Schoenfeldt’s procedure (1975) is similarly a two-step approach 
requiring that first an affirmation program be used to compare the profile of every 
subject to the profile of every subgroup to either affirm or nullify the subject’s 
membership in his assigned subgroup. A discriminant analysis is then 
performed to reclassify poorly fitting individuals.
Once the subgroups have been formed and the criterion data collected, 
the researcher then determines the probability of each subgroup exhibiting 
acceptable performance on the criterion. Only individuals exhibiting .80 or better 
probability scores are to be included in a subgroup (Hein and Wesley, 1994). An 
individual’s predicted criterion score is then computed by multiplying the
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probability score by the probability that the subgroup will perform acceptably on 
the criterion. An initial validity estimate is computed by correlating the pre­
dicted criterion score with actual performance. The procedure is cross­
validated by using a discriminant analysis to assign a second set of applicants 
to the existing subgroups and calculating their predicted criterion score (Hein and 
Wesley, 1994).
In summary, scaling identifies differential behaviors or characteristics by 
a process of weighting items or a combination of subsets of items that com­
prise the measure. Item scaling may be by empirical, rational, factor analytic 
or subgrouping methodologies (Mumford and Owens, 1987; Hogan, 1994). 
Keying can be based upon either the item or the response option (Stokes, 
Mumford and Owens, 1994).
Biodata Measurements as Predictors of Career Success 
Biodata has been shown to be a valid predictor of career success in many 
occupations, but has often exhibited the highest validity coefficients in sales 
occupations. Hunter & Hunter (1984) found, in a meta-analysis of over 150 
studies concerned with predicting job success, found that applicant ability is the 
best predictor of success, but in some unusual situations biodata predicts as well 
as ability. They concluded that for entry-level jobs, biodata predictors are 
second only to measures of ability in validity. In a 1998 meta analytic review of 
predictors of job performance for salespeople found in 129 articles, books and 
dissertations, Vinchur et al. found both biodata measures (r=.52) and sales 
ability (r=.45) inventories to be valid predictors of sales performance.
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Biodata measurement has been used successfully to predict career 
success in insurance sales since the early years of the twentieth century 
(Goldsmith, 1922; Dalessio & Crosby, 1991). Dalessio and Silverhart (1994) 
report that each year thousands of applicants for the position of insurance agent 
are selected in a process that includes a biodata or life history test followed by 
an interview conducted by a manager. The authors, both employees o f LIMRA 
International at the time the data was collected, studied a sample of 577 job 
candidates to determine the most productive methodology for combining the 
results of biodata testing and the interview process. Specifically, they sought to 
examine the main effects and interaction effects of valid biodata test scores and 
interview information on evaluations of candidates. The biodata test used in this 
study, the Career Profile, was developed by LIMRA for selecting insurance 
agents; its validity is well-documented in the literature (Brown, 1978). The 
dimensions measured are: financial stability, income expectations, career 
expectations, work history, commitment to present situation, and social con­
tracts (Crosby, Dalessio, & McManus, 1990).
More recently, biodata measurements have been used to validly predict 
career success in many other sales occupations such as retail sales and life 
insurance sales (Reilly and Chao, 1982; Rothstein, Earwin, Schmidt, Owens and 
Sparks, 1990). The success of biodata may be due to the nature of the selling 
process itself, a multi-variate situation where many autonomous decisions must 
be made by the salesperson as circumstances arise, combined with complex 
interpersonal interactions.
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Meta-analytic studies of the predictive validity of biodata instruments have 
consistently returned favorable reports of the efficacy of biodata items for 
predicting success in sales occupations. In sales occupations success is almost 
universally defined as high or increased volume of sales. Reilly and Chao (1982) 
found average validity for sales occupations to be .50, with a .62 when the 
criteria under examination was productivity; Hunter and Hunter (1984) reported 
average predictive validity of .54 for sales occupations based on earnings and 
supervisor ratings.
A study of 210 salesmen and 16 district managers at a specialty food 
manufacturing organization indicated that personal background data can validly 
differentiate between the two subgroups. Analysis of variance yielded significant 
differences on background dimensions tested (Baehr & Williams, 1968).
Klimoski and Mitchell (1980) found significant correlations (mean R=.33) 
between life history inventory data and career success based on career 
persistence for a sample of 700 individuals enrolled in real estate prelicensing 
courses in central Ohio.
A longitudinal study (Stokes, Mumford and Owens, 1989) of 1328 
individuals who had completed the Owens Biographical Questionnaire (BQ) 
(Owens and Schoenfeldt, 1979) as college freshmen reported a significant 
correlation between aspects of life history and occupational choice.
Respondents were subgrouped, first by gender, then according to factors found 
to be significant in earlier studies from the BQ and the Post College Career 
Inventory (PCEI). Factor analysis of the data showed that 6 of 15 BQ factors
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differentiated females and 4 of 13 factors differentiated males who would follow 
the career path indicated by the initial survey completed as college freshmen. 
Three of the male-selected pathways and one of the female-selected pathways 
described individuals in sales-orientated occupations.
It has been suggested that when studies fail to find cognitive ability tests 
indicative of successful performance the failure is due to low statistical power, or 
Type II error. Increasing sample size is the remedy recommended for curing 
this potential problem (Schmidt & Hunter, 1981). Perhaps one reason for 
the consistent success of biodata measures in predicting career success in sales 
occupations is the large body of data (1934-1997) available from the insurance 
industry.
An Earlier Real Estate-Specific Biodata Measurement
Although a search of both academic and practitioner literature failed to 
uncover more than a passing reference to its existence, there was a biodata 
measure developed for predicting career success for real estate sales job 
candidates. Diligent efforts to learn more about this measurement were 
rewarded when Dr. Steven Brown of LIMRA provided the needed data.
In the late 1980's, in deference to the appalling failure rate among 
individuals entering the real estate sales profession, the National Association of 
Realtors (NAR) attempted to ameliorate the situation by providing broker 
members with a differential measurement for pre-hiring screening of job 
candidates. The real estate trade association sought assistance from LIMRA 
International, the research organization that had successfully provided the
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insurance industry with such measurements for many years. The result of 
this collaboration became known as A Sales Potential Inventory for Real 
Estate (ASPIRE).
A job-analysis questionnaire was developed based upon the personal 
characteristics and life history experiences leading to sales career success as 
reported in the literature, existing training materials, job analyses, vocational 
guidance literature, etc. Also, three job incumbents and three recruiters working 
in the real estate sales industry were interviewed about experiences that helped 
them to succeed and/or experiences reported by others that were considered to 
be conducive to their success. One hundred fifty potential biographical 
behaviors were identified and formed the basis o f a like number o f behavioral 
statements. Potential respondents were instructed to rate each behavioral 
statement on a six-point scale that ranged from “Much more descriptive of 
unsuccessful” to “Completely descriptive o f successful” and that included an 
escape option, “Don’t know”. Five hundred twenty sales agents (64.4%) and 
recruiters (32.6%) across the United States were asked to serve as respondents. 
Males (47.8%) and females (52.2%) were about as equally represented in the 
sample as they were in the field, the mean age o f the respondents was 42.7 
years, and the mean real estate sales experience level was 9.2 years.
Four raters were used to sort the items into 13 categories, the number of 
life history categories that adequately accounted for all the items. A final 
categorization was made, with each item being rationally placed in the category 
for which it received the most assignments by the independent raters. 69.3% of
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the items showed 100% agreement among the raters. The remaining items were 
categorized by the majority of the raters.
Ail items with a mean rating greater than or equal to 4 were considered to 
distinguish successful from unsuccessful incumbents and were included as 
useful items. Any item with a standard deviation greater than 1 was excluded 
from further analysis and items with 10% or more of the respondents reporting 
“Don’t know” were excluded. Sixty-seven items met the above criteria for 
retention. A valid biodata selection questionnaire was developed from the 
resultant behaviors, traits and life experiences deemed important by the real 
estate incumbents (Crosby, 1988).
The biodata questionnaire accompanied by production data forms was 
sent to 4939 real estate sales associates in the summer of 1989; 2393 were 
returned. The returned questionnaires were screened to select those 
respondents with more than one year and less than 10 years of experience in 
real estate sales, and for the requisite production data. A usable sample of 980 
remained after these screenings.
ASPIRE ratings ranged from 5, the highest rating, to 1, the lowest rating. 
The developers reported that individuals scoring a rating of 5 would be 1.7 times 
as likely to succeed as individuals scoring a 1. A split-thirds method was used to 
weight the items, with the top third deemed successful, and the bottom third 
unsuccessful. The middle third was excluded. Managers were polled at the 6 
and 12 month mark. Correlations between the 5-point rating system and the four 
differential criterion measures are:
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n 6 mo. n 12 mo.
Commission-to-date 113 .26** 113
«oCNI
Commission-per-month 185 .18** 164 .25*’
Survival 250 .05 207
00p
Supervisor rating 218 .18** 167
*♦CMCM
** = p < .05 
(Crosby, 1989)
Aspire represented a well designed and developed biodata measurement 
that should have succeeded in differential selection of real estate sales 
personnel. In particular, the job analysis procedures were through and insightful. 
Yet, less than ten years after the pilot study, there was no person at the National 
Association of Realtors who could recall ASPIRE, nor did extensive advertising 
within a national organization of real estate educators of considerable tenure 
yield even one individual who had personally used ASPIRE or knew of its use by 
others.
This led to an examination of the campaign used to market the 
measurement. While design and development of ASPIRE was largely the 
province of LIMRA, marketing was assigned to NAR. In order to understand the 
failure of NAR to successfully market the program to its broker members, it is 
necessary to consider the economic climate of the time.
Members of the current NAR staff, LIMRA staff and Realtor members of 
NAR were interviewed with reference to the failure of ASPIRE. Two factors 
identified by all interviewees to have played a role in the demise of ASPIRE were
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the costs associated with the measurement and the general lack of computer 
literacy in the real estate industry at that time. In the late 1980's and early 
1990's, the country was suffering through a recessionary period in which the real 
estate market suffered severe deflation. Entry of individuals into real estate 
sales careers was at a low point, and brokerages were merging and cutting back 
on expenses in order to survive. Many brokers were more concerned with 
retaining the experienced sales personnel they already had than with finding new 
recruits. Administration and scoring of ASPIRE was priced at $60.00 per 
questionnaire, a price brokers obviously felt was in excess of the potential 
benefit.
Additionally, the ASPIRE questionnaire was designed to be administered 
via computer. In 1996, the percentage of REALTORS estimated to be computer 
literate was less than fifty percent; in the late 1980's the number who could use 
the computer for anything other than Multiple Listing Service (M.L.S.) access on 
“dumb” terminals was too small to measure (National Association of Realtors,
1998). Indeed, the only computers available to the agency sales force in a 
majority of brokerages in 1997 were the MLS dumb terminals.
Cost, inappropriate format and unfavorable economic conditions 
conspired to nullify the potential for professional development of this sound 
biodata measurement. The job analysis, however, was developed upon sound 
practices and has formed the basis of the job analysis used in the present study.
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CHAPTER 3: METHODOLOGY
The goal of this study was the development of a biodata measure that 
would predict career success in real estate sales. There is a need in the real 
estate industry for a hiring method by which the newly licensed real estate 
salespersons with the greatest and/or the least chance of success can be 
identified before a brokerage firm invests its resources in recent licensees.
There is virtually no on-the-job supervision for real estate salespersons, and 
therefore no possibility of valid observations from supervisors upon which to 
construct a job analysis. The job analysis for this study was made by LIMRA as 
part of a cooperative venture with NAR in the mid-eighties, updated to reflect 
changes in the industry since that time.
Subjects
With the cooperation of a national network of real estate educators, the 
survey was administered to 550 subjects as part of an introductory training 
program for new hires in the months o f March and April, 1997. Nationally, the 
largest number of individuals seeking to enter the field of real estate sales 
become licensed in the months of January and February. To become eligible for 
the post-hire training class, an individual must have successfully completed the 
educational and testing requirements and had a valid license issued by the 
appropriate state regulating agency. The March and April training class 
therefore offered the largest number of subjects and the greatest variance in
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the makeup of the respondent population of any training intervals in a given year. 
Significant similar life experiences found among a diverse population should be 
more meaningful than any discovered in a smaller, more homogeneous 
population.
Participants in this study were associated with 276 different real estate 
brokerage firms located throughout the continental United States. All firms were 
members of the real estate trade association, the National Association of 
Realtors, and were subject to the association’s rules and regulations. All 
participants were prepared for, subjected to, and had passed standardized 
licensing tests before being allowed to participate in the entry-level classes in 
which the biodata instrument was administered.
Of the 550 biodata instruments mailed to instructors who volunteered to 
administer them, 537 were returned for a response rate of 97.6 percent. One of 
the instructors who had agreed to participate in the study had to withdraw due to 
illness and her classes were postponed to a time past the study period. The 13 
students who were scheduled to take her class were lost to the study.
Instructors of these classes volunteered to administer the biodata 
measure to their students as part of the introductory course. The cooperating 
instructors were given training in the survey procedures to be used in 
administering the biodata survey. Additionally, they were furnished a manual 
containing in-depth descriptions of the procedures to be used as references at 
the training centers. The completed surveys were returned to the researcher by 
priority mail using the self-addressed, postage paid boxes included with the 
surveys.
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Participants in this study were associated with 276 different real estate 
brokerage firms located throughout the continental United States. All firms were 
members of the real estate trade association, the National Association of 
Realtors, and were subject to the association’s rules and regulations. All 
participants were prepared for, subjected to, and had passed standardized 
licensing tests before being allowed to participate in the entry-level classes in 
which the biodata instrument was administered.
Fifteen course instructors administered the survey as a part of their 
curriculum. All respondents worked in brokerage firms where salesperson 
compensation was commission based on a percentage of the sale price of any 
properties sold by that salesperson. Based on trade association membership, 
licensing requirements, professional education at the time of testing, and method 
of compensation, the respondents in this study could be reasonably thought to 
be representative of real estate salespersons.
Of the 537 surveys returned, 6 were immediately eliminated due to either 
incomplete or missing addresses for use in gathering follow-up data. An 
additional 27 were eliminated due to patterned data or obvious excessive 
missing data. The missing data was considered to be excessive when there was 
no response to half or more of the items. Response data were considered 
patterned when there was a discernible configuration to the responses. The 
most common type of patterned responses involved selecting one response 
option almost to the exclusion of others. These cases were deleted from the 
data set.
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A diagnostic analysis for outliers and influential observations was 
conducted. Outliers were considered to be those cases in which the standard 
deviation of response values fell outside 2.5 standard deviations from the mean 
(Hairetal., 1998). Observations that met this criteria were further examined to 
determine whether the cause of these observations could be identified. A 
regression model was developed (Hair, et al., 1998) in which the responses to 
items on the biodata instrument were regressed against the reported Sales 
Dollars Produced and Transaction Sides. Mahalanobis Distance was used to 
identify outliers. Leverage points were also examined to determine the effect on 
the regression coefficients.
Examination of these statistics indicated the presence of eight potentially 
influential observations: three in Time Period One and five in Time Period Two. 
The impact of these observations was assessed individually and in combination 
by examination of regression residuals. Further examination of missing data in 
the eight observations in question revealed patterned data in four of the 
observations that had been overlooked in previous examinations. These four 
observations were removed from the sample. Deletion of these cases reduced 
the number of usable biodata instruments to 500.
Managing brokers with whom the respondents were associated were 
contacted three months following administration of the biodata instrument. The 
brokers were requested to supply the sales production data for two time periods, 
one to 90 days (Time Period One) and 91-180 days (Time Period Two) following 
administration of the biodata instrument. The brokers were requested to supply
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the Sales Dollars Produced and number of Transaction Sides completed by 
associates who had been administered the biodata instrument. Beginning 
approximately 30 days after the end of each time period for which sales 
production data was collected, two request forms were mailed to the brokers at 
two-week intervals. Brokers who did not respond to either written request were 
contacted by telephone. The purpose o f telephone communication was to either 
secure the follow-up information or get a fax number for sending another request 
form. Three attempts were made to contact brokers by telephone before they 
were classified as nonrespondents.
Forty-six brokers in Time Period One and in 64 brokers Time Period Two 
who had not responded to the written requests gave the requested information in 
telephone calls. Six brokers in Time Period One and 14 brokers in Time Period 
Two completed and returned the faxed requests. Fifteen brokers in Time Period 
One and 18 brokers in Time Period Two completed and mailed back the original 
form after a telephone reminder.
In the first time period (Time Period One), the total number of individuals 
on whom usable follow-up data was obtained was 256 and in the second time 
period (Time Period Two), the total number was 200. Three brokers had gone 
out of business and thus were unreachable in Time Period One; the same three 
brokers were unreachable in Time Period Two.
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Instrumentation and Procedures 
Instrument Development
The key to successful biodata has been found to be the generation of 
items related to the life experiences that are true of the population, and which 
items related to the life experiences that are true of the population, and which 
items related to the life experiences that are true of the population, and which 
have sufficient predictive ability to differentiate between the target group and the 
population at large. Expert opinion and review of related literature (England, 
1961), the developmental-integrative model (Owens, 1968), the ecology model 
(Mumford and Stokes (1991), and retrospective life experiences essays (Russell, 
1990) are some o f the sources that have generated valid biodata items. Several 
studies reported in the literature have successfully generated valid biodata items 
(England, 1971; Owens and Schoenfeldt, 1979; Klimoski and Childs, 1981; 
Brown, 1994; Russell, 1994). In most successful efforts reported, the life 
experiences/biodata items have been related to desired job behaviors (Fine and 
Cronshaw, 1994). By far the most often employed method for determining 
desirable job behaviors is direct observation of competent workers (Zemke and 
Kramlinger, 1982). The population for the proposed study, however, is 
composed of independent contractor status workers who are not under direct 
supervision for most of the work period.
With direct observation of workers not an option, an indirect method 
composed of four steps was developed:
Step 1: An expert panel composed of real estate brokerage managers 
and real estate educators was formed to identify desirable on-the-job 
behaviors (see Appendix B).
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Step 2: An expert panel composed of social scientists was formed to 
develop a life experiences inventory that is reflective of the desired 
behaviors from Step 1 (see Appendix C).
Step 3: A panel of successful real estate salespersons was convened 
and examined the life experiences inventory in order to validate that the 
inventory that the inventory items are potentially indicative of life 
experiences of real estate salespersons (see Appendix D).
Step 4: The life experiences selected by a significant number of the 
instrument validation panel in Step 3 were incorporated into a biodata 
measurement instrument (see Appendix A).
Step 1: A panel composed of twenty-two real estate brokerage managers 
and/or real estate educators were requested to report the most desirable on-the- 
job behaviors of successful real estate salespersons. Geographic locations of 
managers included the northeast (2), south (12), west (2) and midwest (6). 
Additionally, representatives were sought from those locations where market 
conditions are thought to be unusual, such as southern California. The panel 
was composed of manager/brokers and educators representing all sizes (10 
sales associates - 435 sales associates) of brokerage firms, both independent 
and franchise brokerages, traditional commission-split and hundred-per-cent 
offices; both genders; and, a variety o f ages. Behaviors reported by these 
experts will be evaluated in terms o f frequency of response. Those most 
frequently mentioned were incorporated into Step 2.
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For the purposes of this panel a successful real estate salesperson is 
defined as that individual who has been in the top ten percent of sales 
production and has remained in real estate sales for the past three years.
A combination of structured and open-ended questions were presented to 
the panel. In the open-ended segment each panelist was requested to recall 
specific successful persons in their respective market area and, without divulging 
their identities, to describe their on-the-job behaviors (see Appen­
dix B).
The structured segment consisted of a listing of the tasks of the typical 
real estate salesperson taken from literature and a job analysis instrument 
developed for the real estate industry by the Life Insurance Marketing Research 
Association (LIMRA). The job analysis was excellent, and along with two of the 
twenty-seven characteristics of successful real estate salespersons examined by 
Ableson and his associates (1988), formed the basis for the development of life 
experiences items in the present study (see Appendix C). To the above were 
added two items concerned with current family finances. The principal purpose 
of the job analysis list was to assist the respondents in recall of circumstances in 
which specific persons had exhibited outstanding behaviors. The list was 
presented as a checklist (see Appendix D) that the respondents were asked to 
complete by checking off tasks appropriate for their market area. When the 
market-appropriate tasks had been indicated, respondents were then directed 
to describe the behavior of specific successful salespersons in accomplishing 
that task.
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The question of salesperson income has been investigated by several 
researchers. Glascock (1995) found “need for achievement” to be more highly 
predictive of sales success than income. Ableson (1988) found no significant 
relationship between “pay satisfaction” and sales associate performance. 
Klimoski and Childs (1981) reported that approximately a third of an original 
sample surveyed immediately prior to entering the real estate profession 
remained active in sales production two years later, but earned an annual 
average of $3607.00 from real estate-related activities. Even adjusted to current 
value, this low income figure would tend to indicate that dollars earned were not 
a primary factor among the respondents.
Although none of the above studies specifically investigated the 
relationship between salesperson income and total household income, NAR 
reports that the “typical” real estate salesperson is a female who contributes 
sixty-seven percent of her household’s income. The issue of family obligations is 
addressed in the ASPIRE items concerned with the time-intensive nature of real 
estate sales. This study included two items that addressed the percentage of 
household income contributed by the respondent and seven items from the 
ASPIRE instrument designed to explore a possible relationship between career 
success in real estate sales and the time taken away from family life.
Finally, the panelists were given an opportunity to contribute any items 
they felt were important, but not included in the checklist. One such item was 
listed, concerning training influence. The item was rejected as a biodata survey 
item because it involved future, not past, training experiences. In all, four
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demographic items, forty-two yes/no items and two hundred fifty Likert-type 
items were included in the next step.
Step 2: In this step, a life experiences inventory was developed from the 
reported behaviors in Step 1 by the panel of social scientists. The expert panel 
was asked to draw upon their professional experiences to describe typical life 
experiences that might have given rise to the reported behaviors. All of the 
panel were active in personal and/or family counseling, with experience in the 
field ranging from ten years to forty-six years. The six member panel included a 
seventy year-old Roman Catholic nun, a middle-aged mother of five, a middle- 
aged male who had been married four times (currently single), a middle-aged 
married male, a thirty year old unmarried female and a middle-aged married 
female mother of three. The logical thought processes of the expert panel were 
also solicited to assist in separating the rare from the typical behavioral 
occurrence. The panel was asked to devise as many different life experiences 
as possible related to each of the reported behaviors.
A yes/no inventory checklist was developed containing all of the life 
experiences devised by the expert panel. In all, a list o f 307 life experiences was 
compiled from the responses of the expert psychological panel.
Step 3: The purpose of this step was to purge the inventory checklist of 
items that successful real estate salespersons do not choose as indicative of 
their life experiences. A panel of eight successful real estate salespersons was 
requested to complete the life experiences inventory. Yes/No responses 
indicating whether the respondents had or did not have the life experience were 
forced. An open-ended section was included in which respondents were
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requested to list any pertinent life experiences not included in the list, but that the 
respondent feels exerted a significant influence upon career behavior.
Respondents were requested to return the checklist either by mail or fax. 
All eight respondents returned the checklist. Two hundred forty-two life 
experiences were selected by five of the eight salesperson panel and were 
incorporated into a biodata measurement instrument.
Step 4: In this step, the final drafting of the biodata instrument was 
completed. The selected life experiences were combined with biographical 
information blanks and/or checklists, and were printed on scannable forms. The 
resulting questionnaire included 4 demographic items, 38 yes/no items and 200 
Likert-type items. The response scale for the Likert-type items was ordered with 
the lowest value assigned to “Very Often” and the highest value assigned to the 
“Not Very Often" responses. The completed measurement instrument was 
mailed out to the instructors, administered to the sample and returned to the 
researcher. Instructors were given written instruction sheets that included 
scripting for explaining the biodata measurement to the respondents, and the 
researcher was available by telephone or Email to answer any questions the 
instructors might have after reading the instructions.
Follow-Up Data
At two three-month intervals following the administration of the biodata 
instrument, attempts were made to determine the following information 
concerning the respondents (see Appendix E):
• Was the individual still actively pursuing a career in real estate sales?
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• If the individual was still actively pursuing a career in real estate sales,
what was the year-to-date dollar volume and unit volume production of the
individual?
• Was the individual’s license in “inactive” status?
• Was the individual not actively pursuing a sales career, but still holding an
active license?
The broker with which each respondent was associated was contacted 
and solicited for the above information in the following manner:
Time Period One (1-90 days)
1. At the end of the first three-month period following administration of the 
biodata instrument, 276 brokers with whom 514 salespersons were associated 
were mailed a follow-up information sheet (see Appendix E) accompanied by a 
letter of explanation (see Appendix E) and a stamped return envelope. 113 were 
returned within the first two weeks after mailing.
2. Two weeks following the first mail-out date, a second letter (see Appendix E) 
and another copy of the follow-up form, with stamped return envelope, was 
mailed to the 163 non-responding brokers. 48 more were returned within thirty 
days for a total o f 161 returned.
Time Period Two (91-180 days)
1. At the end of the second three-month period (six months after administration 
of the biodata instrument) a follow-up sheet and cover letter (See Appendix E) 
for the second three-month period was mailed out to the brokers. Any brokers 
who failed to return information on the first three-month period were solicited for
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information on both Time Period One and Time Period Two, and were mailed the 
appropriate forms for both time periods.
2. Two weeks following the second mailing date, an attempt was made to call 
156 nonresponding brokers. A second/third copy of the appropriate forms with 
stamped return envelope, were sent to the brokers who preferred a written copy 
to telephone survey.
3. Four weeks after the second mailing date, all 156 non-respondent brokers 
were contacted by telephone and solicited to complete and return forms either 
oral or written. Those in need were mailed or faxed appropriate forms.
4. 154 brokers who failed to respond at this point received up to three follow-up 
telephone calls soliciting the information.
5. 81 respondents to the initial biodata survey who had not been located at the 
brokerage firm with which they indicated they were associated at the time of the 
biodata survey were traced through their state regulators’ records to determine 
their license status. The current brokers of record of the 26 found to have 
active license status were contacted and solicited to complete the follow-up 
information forms. No forms were recovered this way. The remaining 55 could 
not be located through addresses and/or telephone numbers on record with the 
state regulators.
Data Analysis
In this section, dependent and independent variables will be listed and the 
techniques for scoring biodata surveys and statistical procedures for analyzing 
the data collected in the biodata survey and follow-up surveys will 
be discussed.
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Variables
Dependent variables in this study were (1) real estate salesperson sales 
production in dollars, and, (2) and number o f sales transaction sides of the 
respondents. License status was held constant, with only those remaining in 
active license status included in the data analysis. Each dependent variable was 
examined at two time periods after the biodata survey was administered: Time 
Period One, 1-90 days, and, Time Period Two, 91-180 days. Turnover is defined 
as relinquishing a valid license within the test period. This process is known in 
the industry as “going inactive”. Sales is defined as completed transactions 
within the testing periods. Independent variables in this study were the 
responses to the items in the biodata survey.
Recent research (Dalessio & Crosby, 1991) suggests that analyzing data 
using a combination of empirical scaling/keying and factor analysis techniques 
maximizes the predictive ability of biodata scales. Empirical scaling/keying can 
be predicated on either the item or the response option. In this study, the data 
were analyzed using a correlational procedure for response-option analysis and 
a factorial procedure for item-based analysis.
When item keying strategies are used, the relationship between the item 
scores is assumed to be linear, and all possible nonlinear relationships are 
ignored. If, for example, a seven-point Likert-type scale is scored from one to 
seven, and the item is significantly related with the criterion, then a response of 1 
will contribute one point toward the total biodata score, a response of 2 will 
contribute two points, and so on.
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In option keying strategies, each response option (selected/not selected) 
becomes a dichotomous variable and is analyzed separately and, depending 
upon the procedure used, will (1) only contribute to the overall biodata score if 
significantly correlated with the criterion, or, (2) will contribute to the overall 
biodata score even if it is not significantly correlated with the criterion. Option 
keying strategies offer the potential for capturing both linear and nonlinear 
relationships between the item scale and the criterion (Klugeret al., 1991; 
Russell, 1999).
Correlational Keying Procedures
Sample-specific variance may artificially inflate the relationship between 
test scores and criterion measures when the correlation is based on the sample 
for which the measure was developed. Cross-validation of the sample is 
therefore necessary in empirically derived scales to estimate the accuracy of 
differentiation among individuals on the criterion (Hough and Paullin, 1994).
The point biserial correlation coefficient is used when one of the variables 
is continuous and the other is dichotomous (Glenberg, pp. 493-494, 1996). Point 
biserial correlations were used in this study to determine the relationships 
between item responses and criterion.
Step 1: The sample (Time Period One, n = 257; Time Period Two, n = 
200) for which there is both a biodata survey and follow-up information 
was divided into thirds, designated Group A, Group B and Group C.
Group A was a validation sample and Groups B and C were the keying 
sample for the first iteration in this procedure.
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Step 2: Point biserial correlations were calculated between each 
response in the keying group and each criterion.
Step 3: Correlations from Step 2 were used as weights to compute a 
biodata score. A biodata score was calculated for each respondent in the 
validation group by. Mathematically, each weight was multiplied by the 
associated response (coded 0 or 1). By convention, the resulting number 
was then added to 100 to create a more interpretable score.
Step 4: The biodata score for each respondent was correlated with each 
criterion measure using point biserial correlation. The resulting statistic 
was the validity coefficient.
Step 5: Repeated Steps 1-4, alternating designating Groups B and C as 
validation samples.
Step 6: Validity coefficients were averaged to generate a final valid­
ity coefficient.
Step 7: Repeated steps 1-6 for each dependent variable at each of two 
time periods.
Factorial Keying Procedures
The purpose of factor analysis was to identify the fewest possible 
constructs that reproduced the original data. The relations of each variable to 
each factor told whether the item was related to only one of the factors 
(constructs) or if it was related to more than one. The items most closely related 
to only one factor formed the scale for the construct underlying the factor. The
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correlations of each item with each factor allowed for the selection of the best 
items (Gorsuch, 1997; Hough and Paullin, 1994).
Step 1: The survey items were divided into construct domains 
representing Adulthood and Pre-Adulthood life experiences.
Step 2: An exploratory principal components factor analysis was 
conducted on each domain using the reference sample (n=500).
Step 3: Anti-image correlations were calculated and examined to 
determine that the measure of sampling adequacy (MSA) for each item 
was .60 or greater. Items exhibiting MSA less than .60 deleted from 
further analysis.
Step 4: Communality values were computed. Items with communality 
values less than .50 were deleted.
Step 5: An orthogonal rotation with the varimax criterion was performed 
to simplify the structure of the factor matrix. With the exception of a single 
item with a factor loading of .366, items with loadings less than .40 or with 
high cross loadings on other factors were eliminated (total items retained 
n=83; Adulthood n=39; Pre-Adulthood n=44).
Step 6: Item clusters were named for the underlying constructs they 
represented. When the underlying construct could not be identified, 
generic labels were used.
Step 7: Reliability within scales was calculated using Cronbach’s alpha 
statistic. Scales with alpha values less than .60 were eliminated from 
further analysis. Sixteen item clusters were retained for further analysis.
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Step 8: Scale scores were calculated for each of the sixteen scales.
Step 9: Using SPSS software program, subjects were randomly divided 
into two approximately equal subsets .
Step 10: A multiple regression analysis was conducted on each subset 
with scale scores as independent variables and Sales dollars Produced 
and number of Transaction Sides as dependent variables.
Step 11: Beta values were computed for each subset. Those beta 
values were applied as weights in the other subset to generate a 
predicted value for each dependent variable.
Step 12: The predicted value for each dependent variable was correlated 
with the corresponding actual value for that dependent variable. The rs 
computed for each subset were averaged to yield the final validity 
coefficient.
Step 13: A logistic regression analysis was performed using the same 
independent variables as in the multiple regression analysis but with Time 
Period One and Time Period Two dependent variables converted to 
dichotomous dependent variables.
Summary
To summarize, data from this study was analyzed using a combination of 
correlational procedures for response-based analysis and a factorial procedure 
for item-based analysis. A logistic regression was performed to test the ability of 
the instrument to predict zero and non-zero sales production.
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CHAPTER 4: RESULTS
This study was conducted to create a biodata instrument to predict those 
newly licensed real estate salespersons who will or will not have sales 
production, and, of those who will produce sales, to predict the level of 
production. This chapter includes a discussion of: characteristics o f the sample, 
outlier and influential observations analysis, and, discussion of two keying 
methods: (1) correlational keying and (2) factorial keying using multiple 
regression analysis of principal components factors. Also included is a 
logistic regression analysis of the principal components factors with the 
dependent variables.
Items for this study were developed by an expert panel of mental health 
practitioners from a validated job study (LIMRA, 1985) and from personality 
characteristics found to be valid predictors in other real estate studies (Ableson 
et al., 1988; Klimoski & Childs, 1981). All items suggested by the panel were 
included in the biodata instrument except those judged to be duplications of 
other items. The questionnaire that resulted included four demographic items, 
38 yes/no items and 200 Likert-type items. A Likert-type response scale was 
ordered with the lowest value assigned to the “Very Often" response and the 
highest value assigned to the “Not Very Often" response. The biodata 
instrument was mailed to volunteer real estate instructors across the country to 
be administered in basic real estate courses for new hires.
Dependent variables in this study were Sales Dollars Produced and 
number of Transaction Sides that represented individual salesperson’s sales
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production during the two test periods. Two follow-up surveys of the dependent 
variables were conducted at 90 days (Time Period One) and 180 days (Time 
Period Two) after completion of training. In the follow-up surveys, the managing 
brokers with whom the responding salespersons were associated were 
requested to provide the Sales Dollars Produced (gross income) and the number 
of Transaction Sides that comprised the individuals’ sales production. Using this 
methodology, data on four dependent variables were collected: Time Period 
One, Sales Dollars Produced and Transaction Sides; Time Period Two, Sales 
Dollars Produced and Transaction Sides.
Validity coefficients for biodata have generally been reported in the 
literature as R rather than R2. This practice is an outgrowth of utility analysis, a 
methodology for converting validity coefficients into a dollars-and-cents measure 
that can be more easily understood by businesspeople who lack statistical 
training. Utility is directly related to the size of the validity coefficient in that it 
is the slope of the regression line (Guion, 1998; Gatewood & Feild, 1994;
Cascio, 1987).
Characteristics of the Sample
In Time Period One, 85 (33%) respondents were males, 145 (57%) 
respondents were female, and 26 (10%) did not complete the gender item. One 
hundred ninety-seven (77%) respondents were associated with franchise 
brokerages and 60 (23%) were associated with independent brokerages. 
Geographic region representation was: midwest region: 76 (30%); northeast 
region: 40 (16%); south region: 108 (42%); and west region: 32 (13%).
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In Time Period Two, 64 (32%) respondents were males, 112 (56%) 
respondents were female, and 24 (12%) did not complete the gender item. One 
hundred seventy (85%) were associated with franchise brokerages and 30 (15%) 
were associated with independent brokerages. Geographic region 
representation was: midwest region: 61 (31%); northeast region: 33 (17%); south 
region: 88 (44 %); and west region: 18 (9%) (see Appendix F for listing of 
respondents by region).
In Time Period One, 80 (31%) salespersons were reported to have zero 
sales activity while 176 (69%) were reported to have sales activity. Mean Sales 
Dollars Produced in Time Period One was $249,960.20 with a standard deviation 
of $296,075.10; mean number of Transaction Sides was 2.8 with a standard 
deviation of 2.8. In Time Period Two, 49 (25%) salespersons were reported to 
have zero Sales Dollars Produced while 151 (76%) were reported to have sales 
activity. Mean Sales Dollars Produced in Time Period Two was $267,382.70 
with a standard deviation of $288,501.60; mean number of Transaction Sides 
was 3.1 with a standard deviation of 3. The total number of salespersons on 
whom follow-up data was available for analysis declined from 250 in Time Period 
One to 200 in Time Period Two, while the per/salesperson numbers of both 
Transaction Sides and Sales Dollars Produced rose.
Correlational Kevina 
Correlational keying using SPSS was the first method used in this study to 
develop a biodata key and a validity coefficient (C. J. Russell, personal 
communication, January, 1998; Russell, 1994). The respondents for whom
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there was a biodata instrument and follow-up information were randomly divided 
into three equal size groups for each time period. One group was used as a 
validation sample and the other two the keying sample. A total o f three keys 
were computed where each of the three groups served as the validation sample 
while the remaining two groups were the keying samples.
As there was no way to adjust the correlations for groupwise error, each 
correlation, no matter what it’s value, was considered to contribute to the biodata 
score by explaining small bits of variance. For this reason, all correlation values 
were included in the computation rather than only those found to have statistical 
significance (C. J. Russell, personal communication, January, 1998).
Each response was converted to a dichotomous variable. Thus, a single 
item with a seven point response scale yielded seven dichotomous variables 
coded 0 or 1. The total number o f response option variables in this study was 
1438. Weights for the key were computed by correlating the dichotomous 
variable with each criterion in the keying groups. Because the level of 
measurement o f the independent variables in this procedure was dichotomous 
and the dependent variables were continuous, the point biserial form of the 
Pearson correlations was used.
Biodata scores for each respondent in each validation group were 
calculated by multiplying the computed weights from the keying group times 
each response option variable in the validation sample, summing them and 
adding the constant 100 to eliminate negative numbers. Validity coefficients for 
each of the three validation groups were computed by correlating the biodata
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score for each respondent with each of the two dependent variables in the two
time periods.
For the dependent variable Sales Dollars Produced, in Time Period One 
the means of the biodata scores were similar across all three groups (M = 100.3, 
98.6, 99.7). Standard deviation values (see Table 4.1) indicated that group 2 
scores were more widely dispersed around the mean (SD = 1.2, 2.3, 1.5). Inter­
item correlations ranged from .00 to .34, .49 and .33, respectively. The means of 
biodata scores for the dependent variable Transaction Sides in Time Period One 
were also similar (M = 98.2, 99.1,100) and standard deviation values (SD = 2.2,
1.5, 1.5) showed that in group one there was a wider dispersion about the mean 
than in the other two groups. The inter-item correlations were lower for 
Transaction Sides than for Sales Volume (see Table 4.1).
In Time Period Two the means of the biodata scores for Sales Dollars 
Produced were similar to those in Time Period One. Standard deviation scores 
indicated that group one had a slightly higher degree of dispersion of biodata 
scores about the mean than was found in the other two groups (see Table 4.1). 
The inter-item correlation range values were higher than for Time Period One.
For the dependent variable Transaction sides, means of the biodata 
scores were similar to those for Dollar Volume Sold, and standard deviation 
values showed greater dispersion about the mean in group three than in the 
other two groups. The inter-item correlation range values for the dichotomous 
response option variables were lower than for Sales Dollars (see Table 4.1).
78
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
Table 4.1
Correlation Keying Group Descriptive Statistics
Dollar Volume Sold Transaction Sides
Time Period One
G r o u p  M e a n  
B io d a t a  
S c o r e
S t a n d a r d
D e v ia t io n
In t e r -
I t e m
C o r r e la t io n
R a n g e
M e a n
B io d a t a
S c o r e
S t a n d a r d
D e v ia t io n
In t e r -
I t e m
C o r r e la t io n
R a n g e
N
1 1 0 0 . 3 1 .2 .0 0 - .3 4 9 8 . 2 2 .2 . 0 0 - . 2 9 8 6
2 9 8 . 6 2 .3 . 0 0 - . 4 9 9 9 .1 1 .5 .0 0 - . 3 8 8 3
3 9 9 . 7 1 .4 9 . 0 0 - . 3 3 1 0 0 . 0 1 .5 .0 0 - . 2 6 8 4
Time Period Two
1 9 8 . 2 2 . 2 .0 0 - .6 4 1 0 3 2 .9 . 0 0 - . 2 9 6 5
2 9 9 .1 1 .5 .0 0 - . 3 9 1 0 2 . 9 2 .7 . 0 0 - . 2 7 6 5
3 1 0 0 .1 1 .5 .0 0 - . 5 9 1 0 3 . 9 3 .4 . 0 0 - . 3 4 6 5
For each dependent variable, the three group Rs were averaged to yield a 
final validity coefficient (see Table 4.2). Final average validity coefficients were 
.171 for Sales Dollars Produced and .145 for Transaction Sides for the 
correlational biodata key for Time Period One. Final average validity coefficients 
for Time Period Two were .274 for dollar volume of sales and .208 for 
transaction sides. The Time Period Two findings are equal to or improve upon 
those of other studies (Brown, 1978; Crosby, 1989; Hogan & Stokes, 1989) 
where biodata was used to predict job performance.
Table 4.2
Correlation Keying Group R Values_______________________________________
Time Period One G r o u p  1 G r o u p  2  G r o u p  3  A v e r a g e
D o l l a r  S a le s  P r o d u c t io n  .1 9 5  . 2 4 8  . 0 7 2  .1 7 1
T r a n s a c t io n  S id e s  . 1 6 3  . 2 4 2  . 0 3 0  . 1 4 5
( t a b le  c o n t in u e d )
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Time Period Two
D o l l a r  S a le s  P r o d u c t io n  . 3 0 2  . 3 5 9  .1 6 1  . 2 7 4
T r a n s a c t io n  S id e s  .1 3 8  . 2 9 9  . 1 8 9  .2 0 8
Summary of Correlational Keying Analysis
Of the dependent variables in the present study. Sales Dollars Produced 
was a stronger predictor than Transaction Sides in both time periods. Time 
Period Two Sales Dollars Produced yielded the highest validity coefficient. The 
validity coefficient for Time Period Two, Sales Dollars Produced indicates that 
the biodata instrument would validly predict sales success at six months after 
initial administration of the instrument.
Factorial Kevina
A factorial keying procedure was used to develop a second key for 
comparison with the correlational key. This section reports on the identification 
of principal factors within the data and analysis of the regression of those 
principal factors with the dependent variables. Principal components analysis 
(PCA) is the recommended factorial procedure for predictive studies (Hair, et al., 
1998). The purpose of this procedure was to reduce the number of variables 
used as predictors to a more parsimonious set and to identify latent constructs in 
the items.
Principal Components Analysis
A principal components analysis (PCA) of the items was conducted using 
SPSS to identify any latent constructs. PCA reduces the number of items by 
computing a linear combination of the original variables into principal factors that 
explain the greatest portion of the variance in the original variables. The amount
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of variance accounted for by a factor is represented by the eigenvalue; 
eigenvalues greater than 1 indicate that more variance is represented by the 
principal factor than one of the original variables.
It has been commonly held among researchers (Schoenfeldt & Mendoza, 
1994; Comrey & Lee, 1992; Hair, et al., 1998) that a minimum 5:1 ratio between 
subjects and items is desirable for meaningful factor analysis. One researcher 
(Gorsuch, 1997) has reported valid results using a 3:1 ratio. Using even the 
lowest of these ratios, there was not sufficient sample size in this study to 
support a factor analysis in which all items were entered simultaneously. A 
decline in the number of new members in the National Association of Realtors 
has been observed in the past two years (Dooley et al., 1998; Jesperson, 1999) 
causing the number of individuals enrolling in basic real estate content courses 
to decline proportionately. In the spring of 1997 when the data for this study was 
collected the initial stages of this membership decline had begun but the trend 
was unrecognized. Projected enrollments in training classes for new hires were 
off by approximately fifty percent. Consequently, the sample for this study was 
also approximately fifty percent less than anticipated.
Failing this requirement, the researcher attempted to derive logical item 
clusters from taxonomies developed by England (1971) and Glennon, Albright & 
Owens (1961). The England and Glennon et al. taxonomies are well-known in 
the biodata field and it was felt that use of established construct domains would 
provide a reasonably valid approach to create item subgroups suitable for factor 
analysis. However, all attempts to divide the 200 Likert-type items into
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subgroups using these taxonomies failed to yield item clusters without overlap, 
making them unusable for factor analysis.
Further examination of the items revealed possible item groups 
concerned with either adulthood or with pre-adulthood issues. When items that 
were indicative of childhood and/or school behavior were grouped together and 
called “Pre-adulthood” and all other items were designated “Adulthood”, distinct 
item domains emerged. These item clusters were determined to represent 
distinct construct domains suitable for PCA and with adequate item-respondent 
ratios. The item to respondent ratio in Time Period One for pre-adulthood was 
5.45:1; in Time Period Two the ratio was 4.26:1. The Time Period One ratio for 
adulthood was 12.8:1 and in Time Period Two the ratio was 16.7:1.
Anti-Image correlations were then calculated to determine the measure of 
sampling adequacy (MSA) for each item. Items that failed to exhibit an MSA of 
.60 or greater be deleted from further consideration (Hair et al., 1998). Also, 
communality values were examined for the presence of items with values less 
than .50. Such items, had there been any, would have been deleted from further 
consideration on the grounds that they did not provide sufficient explanation 
(Hair, et al., 1998). No items in this study exhibited communality values of less 
than the recommended .50.
Orthogonal rotation is recommended for principal components analysis 
(Hair, et al. 1998; Comrey & Lee, 1992). The Varimax criterion was the 
orthogonal rotation method used in this study to simplify the factor matrix (see 
Appendix G). The simplified factor matrix was interpreted to identify the principal
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components. Items with loadings less than .40 and those with high cross 
loadings with other factors were eliminated. High cross loadings were defined as 
loadings near the value of the highest loading on the major factor. In one of the 
factors, an item with a factor loading score of .366 was observed. To improve 
reliability, that item was retained as it did not cross-load on other factors. Of the 
200 original items, 83 were retained at this stage: 39 items in the Adulthood 
group and 44 items in the Pre-Adulthood group. The remaining 117 items were 
deleted from this stage of analysis.
It must be noted that the construct underlying a cluster o f biodata items is 
sometimes very difficult to identify. This characteristic contributes significantly to 
the inability of subjects to fake the “right” or more socially acceptable answer 
(Goldstein, 1971; Kluger et al., 1991). The downside is that some items with 
recognizable predictive value are representative of underlying constructs that 
cannot be readily identified. Such was the case in this study. Because the 
researcher was unable to identify constructs underlying some item clusters, it 
was impossible to derive appropriate names for some factors. Rather than risk 
the mis-identification of a construct, factor labels were assigned when 
appropriate and generic names were given to two factors whose underlying 
construct was not identified.
Reliability within scales derived from the factors was calculated using 
Cronbach’s alpha statistic. Although .70 has been a widely accepted lower limit 
for Cronbach’s alpha, in exploratory research it has been acceptable to decrease 
the lower limit to .60 (Hair, et al., 1998). Application of this concept to the 
present study led to the conclusion that if predictive value could have been
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gained from factors exhibiting reliability values between .60 and .69, then those 
factors should be included in the analysis. Seven factors that exhibited 
Cronbach’s alpha values .60 and .69 were retained for further analysis (see 
Table 4.3).
Table 4.3
Scale Descriptive Statistics and Cronbach's Alpha
Scale Name Mean Standard Cronbach
Deviation Alpha
R e s p o n s ib i l i t y  f o r  S ib l in g s 4 . 8 1 7 8 2 . 1 2 4 2 . 8 1 7 7
P a r e n t a l  W a r m t h 2 . 5 4 8 9 1 .2 9 8 1 . 8 0 1 4
B e t r a y a l 4 . 6 3 7 6 1 . 3 0 6 2 . 7 8 2 8
S o c ia l  A d ju s t m e n t 4 . 9 7 0 2 1 . 1 6 4 6 . 7 7 3 2
C o n d u c t in g  G r o u p  M e e t in g s 4 . 0 7 1 9 2 . 0 4 8 0 . 7 5 1 2
P a r e n t a l  S o c io e c o n o m ic  S t a t u s 4 . 8 5 8 5 1 .4 7 6 1 . 7 2 0 2
M a k in g  M o n e y  E a r ly  in  L i fe 3 . 5 4 8 2 1 . 8 0 5 9 . 7 1 8 3
F in a n c ia l  P r o b le m s 6 .0 8 7 1 1 . 3 0 1 7 . 6 9 4 2
P a r e n t a l  In v o lv e m e n t 3 . 9 6 1 7 1 . 4 1 3 3 . 6 6 7 2
T i m e  M a n a g e m e n t 5 . 4 4 4 7 . 9 4 8 0 . 6 5 5 7
P a r e n t a l  S o c ia l  In v o lv e m e n t 4 . 5 0 2 5 1 . 6 3 6 9 . 6 4 5 9
F a c t o r  P 9 3 . 5 2 1 7 1 . 5 2 6 4 . 6 3 2 7
A c h ie v e m e n t 2 . 2 2 4 4 . 8 5 8 8 . 6 2 9 5
S o c ia l  M is b e h a v io r 6 . 1 6 3 8 1 . 0 5 3 8 . 6 2 7 5
Thus, a total of 24 items in 18 factors were eliminated due to poor 
reliability. Of the 200 original items, 59 were ultimately retained for further 
analysis; factors with 22 items in the Adulthood group and factors with 37 items
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in the Pre-Adulthood group (see Table 4.4). Factors with a reliability less than 
.60 were deleted from this stage of the analysis.
Table 4.4
Biodata Instrument Items and Factor Loadings
Factor Item
Responsibility for Siblings
1 9 .  I w a s  e x p e c t e d  to  b e  r e s p o n s ib le  f o r  m y  s ib l in g s  
9 4 .  M y  p a r e n t s  m a d e  m e  t a k e  r e s p o n s ib i l i t y  f o r  m y  s ib l in g s  a t  a n  e a r l y  a g e  
Parental Warmth
1 9 9 .  M y  p a r e n t s  s e e m e d  t o  t h in k  c h i ld r e n  w e r e  in c o n v e n ie n c e s
1 1 6 .  M y  p a r e n t s  w e r e  a n g r y
1 8 7 .  M y  p a r e n t s  lo o k  d o w n  o n  p e r s o n s  f r o m  d i f f e r e n t  e t h n ic  o r  e c o n o m ic  
g r o u p s
1 6 5 .  O n e  o f  m y  p a r e n t s  w a s  d o m in a t in g
1 9 0 .  M y  p a r e n t s  c o m p a r e d  t h e i r  c h i ld r e n  t o  o n e  a n o t h e r
9 8 .  M y  p a r e n t s  b r o k e  p r o m is e s  to  m e
1 1 7 .  M y  p a r e n t s  w e r e  in f le x ib le  in  t h e i r  e x p e c t a t io n s  o f  f a m i ly  m e m b e r s
Betrayal
1 7 0 .  I c o n f id e d  in  o t h e r s  a n d  w a s  b e t r a y e d  
1 6 9 .  I h a v e  b e e n  b u r n e d  b y  g o s s ip  t h a t  w a s  u n t r u e  
1 0 0 .  I w a s  le t  d o w n  b y  a n  e m p lo y e e / f r i e n d  
Social Adjustment
1 2 8 .  W h e n  I w o r k e d  w ith  a n x io u s  p e o p le  I f e l t  p r e s s u r e d
1 2 9 .  W h e n  I w a s  f a c e d  w i t h  a n o t h e r 's  u n c o n t r o l le d  e m o t io n  I f e l t  v ic t im iz e d  
1 2 6 .  I f e l t  o u t  o f  c o n t r o l  w h e n  I h a d  to  d e a l  w i th  a n  i r r a t io n a l  p e r s o n
1 4 0 .  I f e l t  r e s e n t f u l  b e c a u s e  a  n e e d  o f  m in e  w a s  n o t  q u ic k ly  m e t  
Conducting Group Meetings
8 .  I h a v e  p e r f o r m e d  m a n a g e r i a l  f u n c t io n s ,  s u c h  a s  c o n d u c t in g  m e e t in g s  
7 .  I h a v e  p r e s e n t e d  w o r k s h o p s  f o r  m o r e  t h a n  1 0  p a r t ic ip a n t s
Factor A6
1 0 5 .  I h a v e  t o ld  p e o p le  y e s  j u s t  to  s h u t  t h e m  u p
1 0 4 .  I h a v e  w o r r ie d  a b o u t  w h a t  o t h e r s  th in k  o f  m e  
Parental Socioeconomic Status
3 8 .  W h e n  I w a s  a  c h i ld  m y  f a m i ly  h a d  to  s t r u g g le  to  p a y  b i l ls
4 0 .  A s  a  c h i ld ,  m y  p a r e n t s  f in a n c e s  w e r e  o r g a n iz e d
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Factor
Loading
.8 3 0
.8 1 5
.668
- . 6 5 0
.6 4 6
. 6 4 4
.6 2 4
.6 0 6
. 5 5 5
. 8 1 0
.7 8 4
.5 1 3
.7 7 0
.7 3 8
.6 8 2
.5 8 1
.8 3 1
.7 6 8
.8 0 7
.6 1 8
.8 0 0  
- . 6 3 3  
( t a b le  c o n t in u e d )
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Factor Item Factor
Loading
1 4 3 .  I g r e w  u p  in  n e a r  p o v e r t y  c i r c u m s t a n c e s  . 7 5 9
Making Money Early in Lite
4 4 .  M y  p a r e n t s  e n c o u r a g e d  m e  to  b e c o m e  f in a n c ia l ly  in d e p e n d e n t  f r o m  t h e m  .7 6 7
a t  a n  e a r l y  a g e
4 3 .  I d id  o d d  jo b s  f o r  p a y  w h e n  I w a s  g r o w in g  u p  .7 0 6
1 7 .  I w a s  e x p e c t e d  t o  w o r k  f o r  s p e n d i n g  m o n e y  a t  a n  e a r ly  a g e  .6 6 1
Financial Problems
3 5 .  M y  c r e d i t  c a r d  h a s  b e e n  d e n i e d  .7 6 5
2 0 .  I h a v e  h a d  f in a n c ia l  p r o b le m s  s u c h  a s  b o u n c e d  c h e c k s  o r  I R S  a u d i t s  t h a t  .7 4 0
I h a v e  h a d  to  s e e k  h e lp  to  r e s o lv e
3 6 .  I h a v e  w o r k e d  h a r d  to  o v e r c o m e  b a d  c r e d i t  . 7 1 5
P a r e n t a l  Involvement
4 1 .  W h e n  I w a s  g r o w in g  u p  m y  p a r e n t s  d is c u s s e d  f in a n c e s  w i t h  t h e  c h i ld r e n  - . 6 9 4  
2 .  W h e n  I w a s  a  c h i ld  I f e l t  c o m f o r t a b le  s p e a k in g  m y  m in d  - . 5 4 0
T i m e  Management
1 5 6 .  I h a v e  m is s e d  s o c ia l  o r  b u s in e s s  e v e n t s  b e c a u s e  I w a s  m is t a k e n  a b o u t  .7 2 9
t h e  t im e
6 1 .  I h a v e  f o r g o t te n  im p o r t a n t  m e e t in g s  . 7 1 3
P a r e n t a l  Social Involvement
1 3 3 .  M y  p a r e n t s  w e r e  d e v o u t ly  r e l ig io u s  .7 1 5
1 5 2 .  M y  p a r e n t s  t o o k  p a r t  in  c o m m u n i t y  e v e n t s  w h e n  I w a s  g r o w in g  u p  .5 8 6
A c h i e v e m e n t
1 3 0 .  I e n jo y e d  a  c h a l le n g in g  jo b  - . 6 8 4
1 6 3 .  I h a v e  b e e n  p r a is e d  f o r  h e lp in g  o t h e r s  - . 5 6 7
1 0 9 .  I d id  a  g o o d  jo b  o f  m o r e  t h a n  o n e  t h in g  a t  a  t im e  - . 5 6 0
1 6 1 .  M y  f r ie n d s  h a v e  to ld  m e  t h e i r  p r o b le m s  - . 5 1 7
S o c i a l  Misbehavior
1 2 5 .  I w a s  c a u g h t  ly in g  to  a  t e a c h e r  a n d  m y  p a r e n t s  w e r e  in f o r m e d  . 7 6 8
1 3 2 .  I c h e a t e d  in  s c h o o l  . 6 9 0
1 1 9 .  W h e n  I w a s  g r o w in g  u p  I w a s  in  p h y s ic a l  f ig h t s  w ith  o t h e r  c h i ld r e n  . 6 6 7
School Participation
1 4 .  I p a r t ic ip a t e d  in  s c h o o l  a c t i v i t i e s  s u c h  a s  s p o r t s  a n d  s o c ia l  o r  a c a d e m i c  .7 4 8
c lu b s
9 1 .  I t o o k  p a r t  in  s c ie n c e  fa ir s  a s  a  s t u d e n t  .6 2 0
1 1 5 .  I r a n  f o r  a  s t u d e n t  g o v e r n m e n t  p o s i t io n  . 5 5 7
1 4 5 .  I u s e d  s p o r t s /e x e r c is e  t o  m a n a g e  a n g e r  a s  a  c h i ld /a d o le s c e n t  .5 1 4
P a r e n t a l  R u le s
7 2 .  M y  p a r e n t ( s )  w e r e  s t r ic t  d is c ip l in a r ia n s  
6 0 .  I h a d  c h o r e s  to  d o  b e f o r e  g o in g  o u t
F a c t o r  P 1 1
6 4 .  I u s u a l ly  s h a r e d  m y  t o y s  w i t h  o t h e r  c h i ld r e n  .7 4 7
( t a b le  c o n t in u e d )
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Factor Item Factor
1 0 8 .  I b a b y s a t  w h e n  I w a s  a  t e e n a g e r
Factor A6
Loading
. 5 6 7
1 0 5 .  I h a v e  to ld  p e o p le  y e s  ju s t  to  s h u t  t h e m  u p  
1 0 4 .  I w o r r ie d  a b o u t  w h a t  o t h e r s  t h o u g h t  o f  m e
.8 0 9
.5 4 3
Cleanliness and Order
1 5 .  A s  a  c h i ld  I k e p t  m y  r o o m  n e a t
1 9 1 .  M y  m o t h e r  s a id  t h a t  c le a n l i n e s s  w a s  n e x t  to  g o d l in e s s
.6 4 8
. 6 3 5
Multiple Regression Analysis
Once the principal factors were identified, a split-group validation of the 
sample was performed. Cases were randomly divided into two subsets using 
SPSS. Unstandardized betas values were generated by entering the scale 
scores and the dependent variables into a multiple regression analysis. The 
resulting unstandardized betas in each subset were applied as weights in the 
other subset to generate a predicted value for each dependent variable. The 
predicted value was then correlated with the actual value for each dependent 
variable to yield a validity coefficient. The resulting Rs for each of the two groups 
were averaged. As in the correlational analysis, the averaged R was the final 
validity coefficient.
In conducting multiple regression analysis, assumptions are made about 
the relationship between criterion (dependent) and predictor (independent) 
variables that can affect the least squares statistical procedure. Diagnostic 
testing was conducted to determine whether these assumptions had been met.
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The four assumptions addressed included (a) linearity of the relationship 
between criterion and predictor variable(s); normality of the error term 
distribution(b); (c) constant variance of the error terms (homoscedasity); and, (d) 
the independence of residuals (Hair et al., 1998). The data were examined to 
assess the extent to which these assumptions were met.
Diagnosis indicated that residuals fell along the diagonal in a manner that 
indicated that the linearity assumption had been violated, indicating the need to 
transform the dependent variable. Log transformations of the dependent 
variables were computed, and were found to reduce the data to a more linear 
form. Subsequent computations in multiple regression were conducted using the 
log transformations of the dependent variables (Bobko & Russell, 1990; Hair, 
1998; Russell & Dean, 1999).
A normal probability plot comparing studentized residuals with a normal 
distribution was used to check the assumption of normality of error term 
distribution. Examination of this plot indicated no serious violation of the 
normality assumption (see Appendix H).
The assumption of homoscedasity or equal variance of the criterion 
variable across the range of predictor variables was necessary because the 
variance in the criterion variable being explained by the dependence relationship 
should not have been restricted to a limited range of predictor values (Hair et al., 
1998). This assumption was examined using plots of studentized residuals 
against the predictor criterion variables. Comparison of these plots with a null 
plot would have shown a consistent pattern of increasing or decreasing residuals
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if variance had not been equal. In this study, the plots of studentized residuals of 
log-transformed dependent variables compared with a null plot showed no 
consistent pattern of increasing and decreasing residuals indicating equal 
variance across the range of predictor variables.
The assumption of independence of observations (i.e., independence of 
error terms) required that each predicted value be largely independent of other 
predicted values. When predicted values are not independent, the result is a 
carry-over effect from one observation to another, making the residuals non- 
independent. To test this assumption, an examination of residual plots was 
made. The examination indicated that the residual patterns were random, 
suggesting that the assumption of independence had not been violated.
When taken together, these analyses indicated that the only serious 
violation of the basic assumptions of multiple regression analysis was that of 
linearity. Log transformation o f the dependent variables reduced the line­
arity violation.
None of the factors identified in this study proved to be highly valid 
predictors of the dependent variables. R values (see Table 4.5) were relatively 
low for each of the dependent variables in both subsets and in the average of the 
values for the two subsets when compared to those in the correlational analysis.
In Time Period One, the factors predicted better for number of Transaction Sides 
than for Sales Dollars Produced. The averaged R for Sales Dollars Produced in 
Time Period Two was the highest correlation (R=.113)
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found. The complete regression tables are not shown to prevent copy­
right infringement.
Table 4.5
Average R Values of Retained Factor Scores
Time Period One
Group A Group B Average
S a l e s  D o l la r s  P r o d u c e d .063 .045 .054
T r a n s a c t io n  S id e s .168 .043 .106
Time Period Two
S a l e s  D o l la r s  P r o d u c e d .149 .011 .080
T r a n s a c t io n  S id e s .188 -.076 .056
To summarize, the R values from the regression analysis of retained 
factors were not as good as those computed in the correlational analysis. In 
Time Period One the factors were generally better predictors of number of 
Transaction Sides than of Sales Dollars Produced, while in Time Period Two the 
level of prediction by the factors of the dependent variable Sales Dollars 
Produced was greater than for number of Transaction Sides.
Logistic Regression
Close examination of the data seemed to suggest that there might be a 
fundamental difference between the individuals who reported some sales 
production and those who reported none. In Time Period One, 59 of 262
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(22.52%) individuals reported zero production. In Time Period Two the number 
reporting zero production was 40 of 262 (15.27%).
It was decided to add a logistic regression analysis to examine the 
instrument’s ability to predict respondents with zero versus non-zero sales. The 
ability to identify those new hires with the greatest chance of some level of sales 
success would also be useful to brokers to allocate resources in a manner that 
would maximize the probability of profit. Two new variables were created by 
recoding the dependent variables into dichotomous variables consisting of 
groups representing non-zero sales (1) and zero sales (0). A logistic regression 
analysis was performed on the new dependent variables using the same 
independent variables used in the multiple regression analyses. After deletion of 
cases for missing values, the number of subjects for analysis was 213 in Time 
Period One and 166 in Time Period Two. All independent variables were 
simultaneously entered into a logistic regression equation for each of the two 
time periods. There are two tests for the final model in logistic regression. The 
first test is a measure of goodness of fit between the theoretical model and the 
observed data provided by -2 Log Likelihood (-2LL) computations. Computations 
of -2LL were made for the base model (the 50:50 probability that would be 
expected by chance) and the final, or observed model (see Table 4.6). When 
the -2LL value for the final model is smaller than that for the base model, better 
model fit is indicated. In both time periods in the present study, the -2LL values 
for the final model were less than those for the base model.
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Table 4.6
-2 Log Liklihood Values (-2LL)____________________________________________
•2LL T im * Period On* Tim * Period Two
B a s e  M o d e l  2 5 5 . 1 2 4 1  1 6 8 . 3 2 7 7
F in a l  M o d e l  2 3 6 . 4 5 1  1 4 1 . 6 9 0
The second test for the final model was a chi-square test for the change in 
the -2 log Liklihood from the base model to the final model. A significant chi 
square is desirable in logistic regression as this indicates a significant change in - 
2LL. In Time Period One, the difference was not significant (p=.1778) while in 
Time Period Two the difference was significant (p=.0215) (see Table 4.7).
Table 4.7
Test for Difference in Chi-Square Values___________________________________
Time Period One Time Period Two
Chi-Squar* df P Chi-Square df P
1 5 . 8 9 4  1 6  . 4 6 0 4  2 4 . 2 1 7  1 6  . 0 8 4 9
The Hosmer and Lemeshow Goodness-of-Fit Test measures the 
correspondence of the actual and predicted values. A nonsignificant chi square 
value in this test indicates goodness of fit. In both time periods the chi square 
values computed were nonsignificant.
In multiple regression techniques, the standardized B statistic is used to 
assess the impact of each independent variable in predicting the dependent
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variable. To achieve the same end in logistic regression three statistics are 
examined: the logistic coefficient, B; the Wald statistic; and, the experimental B 
(odds ratio) (Hair, et ai., 1998).
The Wald statistic provided the measure of statistical significance for each 
estimated coefficient, testing for the hypothesis that a coefficient was different 
than zero. In logistic regression analysis, zero means that probability is not 
affected. The Wald statistic was interpreted in a similar fashion to the 
interpretation of F or t values used for the significance testing of regression 
coefficients. In Time Period One, no Wald values were significant. In Time 
Period Two, one Wald value was significant at p<.01, Parental Warmth (p = 
.0069). Also in Time Period Two, two Wald values were significant at p<.05, 
those for Responsibility for Siblings (p = .0149) and Cleanliness and Order (p = 
.0266) (see Table 4.8).
Table 4.8
Summary of Logistic Regression Coefficients
Variable
Time Period One
Logistic
Coefficient
SE Odds
Ratio
Wald P Exp(B)
S o c ia l  A d ju s t m e n t .0328 .1806 .0000 .0330 .8557 1.0334
B e t r a y a l -.1886 .1628 .0000 1.3429 .2465 .8281
A c h ie v e m e n t -.1745 .2001 .0000 .7606 .3831 .8399
F in a n c ia l  P r o b le m s .0428 .1435 .0000 .0891 .7653 1.0438
C o n d u c t in g  G r o u p  M e e t in g s -.0799 .0840 .0000 .8896 .3456 .9232
P a r e n t a l  W a r m t h .2479 .1629 .0231 2.1356 .1439 1.2813
R e s p o n s ib i l i t y  f o r  S ib l in g s .0892 .0883 .0000 1.0200 .3125 1.0933
C le a n l in e s s  a n d  O r d e r -.1371 .0980 .0000 1.9571 .1618 .8719
P a r e n t a l  R u le s .0117 .1172 .0000 .0100 .9202 1.0118 
( t a b le  c o n t i n u e d )
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Variable Logistic
Coefficient
SE Odds
Ratio
Wald P Exp(B)
S c h o o l  P a r t ic ip a t io n - . 1 2 7 6 .1 3 1 4 . 0 0 0 0 . 9 4 3 8 . 3 3 1 3 . 8 8 0 2
P a r e n t a l  S o c io e c o n o m ic  
S t a t u s
. 2 1 1 0 .1 3 0 2 . 0 4 9 5 2 . 6 2 5 5 . 1 0 5 2 1 . 2 3 4 9
P a r e n t a l  S o c ia l  in v o lv e m e n t . 0 2 8 6 .1 2 6 3 . 0 0 0 0 . 0 5 1 2 . 8 2 1 0 1 . 0 2 9 0
M a k in g  M o n e y  E a r ly  in  L ife - . 0 6 2 2 .1 0 3 7 . 0 0 0 0 . 3 6 0 4 . 5 4 8 3 . 9 3 9 7
S o c ia l  M is b e h a v io r  
N a g le k e r k e 's  R - = . 1 2 0
.3 7 0 1 .1 7 5 0 . 0 9 8 4 4 . 4 7 0 8 . 0 3 4 5 1 . 4 4 7 9
Time Period Two
S o c ia l  A d ju s t m e n t . 2 6 9 7 .2 5 0 9 . 0 0 0 0 1 .1 5 5 6 . 2 8 2 4 1 . 3 0 9 6
B e t r a y a l . 1 7 0 6 .2 0 7 4 . 0 0 0 0 . 6 7 7 2 . 4 1 0 6 1 .1 8 6 1
A c h ie v e m e n t - . 4 0 1 0 .2 7 6 2 - . 0 2 5 2 2 . 1 0 7 0 . 1 4 6 6 . 6 6 9 7
F in a n c ia l  P r o b l e m s . 1 8 3 2 . 1 7 1 7 . 0 0 0 0 1 .1 3 8 2 . 2 8 6 0 1 . 2 0 1 0
C o n d u c t in g  G r o u p  M e e t in g s - . 1 1 2 0 .1 1 3 6 . 0 0 0 0 .9 7 1 6 . 3 2 4 2 . 8 9 4 0
P a r e n t a l  W a r m t h .7 9 5 3 .2 9 4 2 . 1 7 7 5 7 . 3 0 5 0 . 0 0 6 9 2 . 2 1 5 0
R e s p o n s ib i l i t y  f o r  S ib l in g s . 2 9 3 2 .1 2 0 5 . 1 5 2 7 5 . 9 2 5 8 . 0 1 4 9 1 . 3 4 0 7
C le a n l in e s s  a n d  O r d e r - . 2 9 6 2 .1 3 3 6 - . 1 3 1 6 4 .9 1 5 1 . 0 2 6 6 . 7 4 3 6
P a r e n t a l  R u le s . 1 5 9 7 .1 6 8 7 .0 0 0 0 . 8 9 6 5 . 3 4 3 7 1 . 1 7 3 2
S c h o o l  P a r t i c ip a t io n . 2 0 2 9 .1 8 2 3 . 0 0 0 0 1 .2 3 8 6 . 2 6 5 7 1 . 2 2 4 9
P a r e n t a l  S o c io e c o n o m ic  
S ta tu s
. 0 5 2 0 . 1 7 7 7 . 0 0 0 0 . 0 8 5 7 . 7 6 9 8 1 . 0 5 3 4
P a r e n t a l  S o c ia l  in v o lv e m e n t . 0 7 2 8 .1 6 2 4 . 0 0 0 0 . 2 0 1 0 . 6 5 3 9 1 . 0 7 5 5
M a k in g  M o n e y  E a r l y  in  L i fe - . 1 1 5 6 .1 4 9 2 . 0 0 0 0 .6 0 0 4 . 4 3 8 4 . 8 9 0 8
S o c ia l  M is b e h a v io r  
N a g le k e r k e ’s  R * = . 2 3 3
.0 6 1 1 .2 2 4 8 . 0 0 0 0 .0 7 3 8 . 7 8 5 9 1.0630
In logistic regression, the measure that is comparable to the R in multiple 
regression is Nagelkerke’s R2. In Time Period One, Nagelkerke’s R2 was .120.
In Time Period Two, the value of the same statistic was .233. As found in the 
linear regression analysis, a higher R2 was associated with Time Period Two 
than with Time Period One.
A classification table was computed for each time period (see Table 4.9). 
The table was used to summarize the percent of cases in which non-zero sales 
or zero sales were correctly predicted by the factors. The percent correctly
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predicted was greater for individuals reporting non-zero sales than for individuals 
reporting zero sales. The percentages correctly predicted overall in this study, 
74.65 percent in Time Period One and 79.52 percent in Time Period Two, 
showed improvement over the chance odds. In Time Period One, the instrument 
predicted zero sales production at a rate that showed improvement over chance 
(75%). In Time Period Two, the test correctly identified individuals with non-zero 
sales 82 percent of the time.
Table 4.9
Odds Ratio Classification Tables__________
Time Period One
Predicted 
.00 1.00 Percent Correct
0 I 1
Observed  +
.00 0 I 12 I 49 I 19.67%
1.00 1 I 5 I 147 I 96.71%
71.43%  75.00%  Overall 74.65%
Time Period Two
Predicted 
.00 1.00 Percent Correct
0 I 1
Observed---------------------+•-------- +--------
.00 0 I 6 I 28 I 17.65%
+■ + +
1.00 1 I 6 I 126 I 95.45%
___________________ 50.00%  81.81%  Overall 79.52%
Summary of Findings
In sum, the correlational analysis of the option keyed data yielded validity 
coefficients that were equal to or better than other biodata instruments used to
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predict success in other sales occupations. Regression analysis of factors 
derived from a principal components analysis did not yield results as good as the 
correlational analysis. Logistic analysis showed that the instrument predicted 
individuals who would have non-zero sales better than could be expected by 
random chance. The instrument correctly predicted individuals who would have 
zero sales at a rate better than chance in Time Period One only.
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CHAPTER 5: SUMMARY AND DISCUSSION
This chapter briefly restates the research problem, describes the nature of 
the study, summarizes the research questions and corresponding findings, 
interprets those findings compatible with past research, examines implications of 
the study for the real estate industry, makes recommendations for future 
research and explores potential limitations of the study.
Restatement of the Research Problem 
A high failure rate of real estate salespersons within the first two years 
after licensing is considered by industry leadership to be a drain on the 
profitability of many brokerage firms. However, little has been done to develop 
an instrument by which those individuals with the greatest chance for career 
success can be identified. A methodology for identifying individuals with the 
greatest chance to succeed in real estate sales careers is needed.
Practitioner literature suggests that managers of brokerage firms normally 
conduct a single interview before deciding to hire an associate. While 
practitioner literature in the field is largely anecdotal, it is consistent in reporting 
this characteristic of industry hiring practices (DeMichele, 1991). To further 
complicate the problem, once individuals have been hired, brokers may be 
reluctant to fire them because of potential public relations problems. The effect 
of these factors has been a drain of resources from the perspective of both the 
brokerages and the licensee drop-outs.
A number of studies have examined the problem (Fisher, 1990; Stribling, 
1985; Childs & Klimoski, 1987; Ableson, et al., 1988) from the
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personality/characteristic perspective. These earlier studies yielded some 
characteristics associated to some extent with licensee success. A past biodata 
study developed for NAR by the Life Insurance Marketing and Research 
Association (1986) yielded significant results but failed due to market timing and 
method of administration. LIMRA made the technical papers from the ASPIRE 
study available to this grateful researcher. A close examination was made of the 
validated job analysis and the items derived from the job analysis. While many 
concepts were still applicable, there has been a fundamental change in the real 
estate salesperson’s job with the advent in the real estate business of computer* 
based technology. The alterations to the ASPIRE questionnaire required to 
encompass the changes were judged to be extensive. The researcher elected 
instead to develop a new instrument based partially on the ASPIRE job analysis.
The present study incorporated items based on significant characteristics 
from personality studies, the real estate salesperson’s job description made by 
LIMRA and items generated by both subject matter experts and psychological 
experts. The resulting questionnaire was administered to a national test 
population of real estate salesperson new hires to determine if a biodata 
instrument could predict career success in the real estate field.
Review of Findings 
Dalessio & Crosby (1991) suggested that analyzing data using a 
combination of empirical scaling/keying and factor analysis techniques seemed 
to maximize the predictive validity of biodata scales. Two methodologies, 
correlational scaling/keying and factorial keying, were used in this study to
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develop keys for examining possible relationships between the responses on the 
original biodata survey and the dependent variables, Sales Dollars Produced and 
number of Transaction Sides generated.
Correlational Keying
Life experiences tested in this study were derived by a panel of 
psychological experts from behaviors identified by a panel of managing brokers 
as those indicative of successful real estate salespersons. An existing job 
analysis and other real estate studies were also used. Success in real estate 
sales was defined by the Sales Dollars Produced and the number of 
Transaction Sides completed by an individual (Fisher, 1990; Stribling, 1985; 
Childs & Klimoski, 1987; Ableson, et al.t 1988). Salespersons' production figures 
were obtained from the managing brokers of the firms with which the 
respondents were associated after testing. Data were gathered on salesperson 
production 90 and 180 days after the biodata instrument was administered. A 
bivariate procedure correlating the scaled/keyed responses with production 
figures yielded biodata scores and validity coefficients for each of the dependent 
variables in each time period.
Empirical scaling is the oldest and most commonly used methodology for 
scaling/keying biodata. Empirical scaling/keying methodologies can be 
predicated upon either the item or the response option. In this study, response 
options were examined using a point-biserial correlational analysis. The validity 
coefficients generated by this correlational analysis indicated:
1. In Time Period One, Sales Dollars Produced was positively correlated
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with biodata scores derived from responses to items on the original biodata 
instrument (R = . 171).
2. In Time Period One, the number of Transaction Sides was positively 
correlated with biodata scores derived from responses to items on the original 
biodata instrument (R = .145).
3. In Time Period Two, the Sales Dollars Produced was positively 
correlated with biodata scores derived from response options on the original 
biodata instrument (R = .274).
4. In Time Period Two, the number of Transaction Sides was positively 
correlated with biodata scores derived from response items selected on the 
original biodata instrument (R = .208).
These validity coefficients can first be compared to a biodata study jointly 
conducted by NAR and LIMRA in the late 1980s. The project, A Sales Potential 
Inventory for Real Estate (ASPIRE), was intended by NAR to address the 
problems associated with high volume of membership turnover. The instrument 
was administered by mail to 4,939 members of NAR. Only respondents who 
reported having had more than one year and less than ten years experience in 
real estate sales were included. Nine hundred eighty respondents returned 
instruments suitable for further analysis. The sample was randomly split for 
cross-validation. Sales commissions earned data were collected at six and 12- 
month intervals. Keyed items were correlated with those criterion measures, and 
those significant at the .05 level were retained for further analysis. The key
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yielded an R of .26 for the first six months. Respondents who indicated that they 
had previously sold real estate on a full-time basis were evaluated using a 
separate key. Six-months results were not reported for the experienced 
individuals. The key for the experienced individuals yielded R-.29; the total key 
yielded R=.25 for the first 12 months. The ASPIRE instrument ultimately failed to 
achieve commercial success within the real estate community due to ineffectual 
marketing and the generally poor economic climate at that time. Thus, the 
results in the present study are better than ASPIRE.
Ableson (1993) examined top performing salespeople to identify 
characteristics associated with success. His study differs from the present study 
in that the information was solicited from individuals who had already 
demonstrated that they possessed the characteristics; the present study is 
concerned with predicting new hires who will become successful in the future. 
Discussion of the Ableson study is included here because it is the only recent 
real-estate specific study found that was made of a national sample concerned 
with occupational success. Items that solicited information concerning age, 
marital status and formal education were not related to success measured by 
dollars earned. Other items concerning information that could have been known 
to the respondents as new hires that were found to be correlated to success 
were: Am able to recognize cues from people (R =.17), Am self-disciplined (R 
=.17), Have a strong work ethic (R =.14) and Am comfortable with my self image 
(R = .14). The Rs yielded by these items in Ableson’s study are consistently 
lower than those yielded by the biodata instrument in this study.
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Additionally, there is no way of knowing what effect years working long 
hours in real estate sales might have biased the responses to the items that 
could have been answered by respondents as new hires. That these factors 
were found by Ableson to be correlated with career success suggests that there 
must surely be some effect, and that the responses may have been different had 
the respondents actually been new hires at the time they were surveyed.
Biodata studies have also been performed in a variety of other sales 
fields. For example, Owens (1976) reported a criterion-related validity 
coefficient of .35 for sales success in a meta-analysis of 17 studies. McManus & 
Brown (1995), in a study involving normalizing of biodata scores from the 
insurance industry, reported that validity coefficients of .18 - .24 were indicative 
of significant levels of prediction of salesperson success. Vincheur et al. (1998) 
performed a meta-analysis evaluating predictors of sales performance. They 
reported biodata measures to be good predictors of the sales criterion with an R 
of .17 over 18 biodata measures examined (n=34,005). Biodata scores 
computed using a correlational methodology in this study were found to be 
equally or more valid predictors than those in either other biodata studies or 
other studies of sales occupations using alternate predictors.
Biodata scores are computed from data gathered using instruments that 
obviously require no study or particular occupation-related knowledge on the part 
of the job candidate. Administration of the instrument requires only a quiet place 
and either computer access or pen-and-paper. It is not easy to fake socially 
acceptable responses to biodata items simply because it is impossible to know
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what those responses are. Biodata scores have been found to be more valid 
predictors of sales success than any alternate predictors. Data on past 
performance indicates that 85 percent o f new licensees are likely to drop out 
within the first two years after licensing. Thus, these results suggest substantial 
improvement could be obtained by using this instrument.
The validity coefficients for on Sales Dollars Produced and number of 
Transaction Sides in Time Period One were consistently lower than those for 
Time Period Two in all of the analyses performed in this study. This finding may 
be related to the nature of real estate sales. New salespersons are faced with a 
great variety of information to learn and skills to be mastered before they can 
successfully complete sales transactions. Pre-licensing education typically is 
concerned with teaching licensee candidates the vocabulary needed to enter the 
occupation. As entry-level workers, new licensees must learn all the nuts-and- 
bolts of the business with little or no assistance. Some of them can become self- 
taught, but the process takes time. For most individuals, the first three months 
after licensing are spent learning to navigate through the labyrinth of laws, rules 
and customs that combine to form the real estate sales culture. They are simply 
too confused, too busy and too unprepared to make a large number of sales in 
this time period. Data collected at the end of six months after licensing showed 
a marked improvement in predictive ability. It is likely that additional data 
collected at 12, 18 and 24 months might enhance prediction of job performance.
The dependent variable number of Transaction Sides did not predict as 
well in any of the analyses as did Sales Dollars Produced. This finding is
103
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
consistent with real estate industry wisdom that dollar amounts of individual 
sales are the key, not frequency of sales. It is also consistent with the time- 
honored strategy by which new salespersons build a clientele, holding open 
houses. While it is true that some properties are sold from open houses, the 
majority of individuals who attend a given open house tend to purchase less 
expensive properties. Street-smart trainers and mentors advise new 
salespersons to select more expensive properties for open houses to attract 
buyers in the next-lowest price tier. Sales of open houses held in the least 
expensive properties would generate a larger number of transaction sides. 
However, such open houses are considered of little value in building clientele 
because there are no lower-priced properties to sell attendees.
Factorial Kevina
Factor analysis has been commonly used to identify the fewest possible 
number of constructs that will most nearly reproduce the original data. In the 
case of an exploratory study, principal components analysis has been 
recommended (Hair, et al., 1998; Comrey & Lee, 1992; Dunteman, 1989). The 
ratio of respondents to items was not sufficient to allow for a statistical clustering 
of items. Instead, an R-type sort was attempted using the two most common 
biodata taxonomies. Attempts using both taxonomies failed to yield independent 
factor groups. It was finally determined that two groups representing the items 
that were associated with Pre-Adulthood and Adulthood could be organized as 
distinct construct domains. A factor matrix was computed for each construct 
domain. Item loadings were computed using orthogonal rotation (varimax
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criterion) of the factor matrix. Sixteen clusters comprised of a total of 57 of the 
original items were retained.
Retained factors included: Responsibility for Siblings, Parental Warmth, 
Betrayal, Social Adjustment, Conducting Group Meetings, Parental 
Socioeconomic Status, Making Money Early In Life, Financial Problems, Parental 
Involvement, Achievement, Social Misbehavior, School Participation, Parental 
Rules, Cleanliness and Order and unnamed factors A6 and P11. Items within 
these factors exhibited Fair to Excellent (Comrey & Lee, 1992) reliability ratings. 
The constructs underlying the factors Making Money Early in Life and Financial 
Problems were similar to the constructs identified in biodata studies of life 
insurance salespersons (Brown, 1994). The constructs underlying Social 
Adjustment and Achievement were consistent with the findings of Ableson and 
his associates (Ableson et al., 1988) and Klimoski and Mitchell (1980). The 
constructs Parental Warmth, Parental Rules, Parental Involvement and School 
Participation as defined in this study were more fully investigated than in other 
real estate studies using biodata or alternate predictors.
A split-group validation of the sample was performed using 
unstandardized beta values as weights to generate predicted sales values. The 
predicted sales values were then correlated with the actual sales values. The 
resulting R values were not significant, indicating that the retained 59 items did 
not exhibit the same level of prediction as did the original 200 items. This finding 
was consistent with the generally accepted axiom that in biodata research 
validity is achieved by the accumulation of small bits of variance.
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For this data set, correlational analysis resulted in good predictive ability 
while factorial keying did not. Clean factors could not be developed that included 
a reasonable number of the original 200 items, a large number o f the item 
clusters computed showed low internal consistency or were comprised of a 
single item, and, for the factors developed nonsignificant R values were 
computed. Clearly, these findings indicated that this data set was not suited to 
keying using factor analysis and multiple regression.
A logistic regression analysis of the retained factors in this study 
indicated that prediction of the overall rate o f zero or nonzero sales could be 
made by the biodata instrument at the overall rates of 69.74 percent to 80.52 
percent. The 59-item short version of the biodata instrument, however, did 
correctly predict non-zero producers 82 percent o f the time in Time Period Two. 
An implication of this finding is that the short form of the instrument has value as 
an initial screening tool. Brokers who wish to have an 82 percent chance to 
identify individuals who will have some level o f sales could do so in a relatively 
short time and with drastically less expenditure of time and money by 
administering the short form of the instrument. Those brokers who wish to know 
the degree of success predicted for an individual could follow up the short form 
by administering the complete biodata instrument.
Implications for the Real Estate Industry 
The findings of this study indicate that it is possible to distinguish between 
individuals who will or will not succeed in real estate sales before they are hired. 
Presently, managing brokers typically hire new sales agents on the basis of a 
single interview and expect that a large proportion will fail. Quite often, the
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individuals who fail are intelligent, personable and willing to work hard, but are 
simply not suited to the job. Individuals hired for the job who are unsuited for real 
estate sales careers tend to fall into two general categories: those who quietly 
avoid demonstrating their incompetence by failing to pursue business and those 
who hope to rectify their incompetence by gaining experience in the field. Either 
category of individuals unsuited to the career can cause negative situations to 
develop as a result of being unsuited to the job. Areas in which the use of a 
valid selection instrument might benefit the real estate industry include: 
improving the working atmosphere in the brokerage, relationships with 
associates in other brokerages, relationships with consumers of real estate 
services, conservation of financial resources and salesperson 
job satisfaction.
Most real estate brokerages are designed to be loose alliances of 
individuals who operate as small businesses sharing office space and clerical 
help. The working atmosphere in a brokerage can be severely stressed by the 
association of individuals who are unsuited to real estate sales careers. Such 
individuals potentially jeopardize the relationships of competent salespersons 
within the brokerage with buyers and sellers by their ineffective efforts to transact 
business. Their actions often interfere with the smooth conduct of transactions 
and may precipitate failure of transactions to close. Failure of individuals to 
competently perform their share of the work required to successfully conduct 
business creates an atmosphere of distrust and discomfort. Such an 
atmosphere is counterproductive for all involved.
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The reputation of a brokerage within the real estate community is as much 
made by the salespersons associated with the brokerage as by the policies and 
personality of the broker. A brokerage with a reputation for hiring and retaining 
incompetent salespersons is less likely to attract high performing experienced 
salespersons or to retain ambitious newly licensed individuals. Brokerages who 
tend to hire incompetent salespersons, therefore, become “body shops”, 
attempting to overcome the deficiencies in their associates by increasing their 
number. Incompetent salespersons, as a result of their incompetence, tend to 
become involved in altercations with other salespersons and with consumers, 
causing their brokers to expend time, energy and money to resolve the problem 
situations. Adding additional incompetent performers tends to increase 
problems without adding income. Soon the real estate community begins to 
expect that there will be problems in any transaction involving personnel 
associated with the brokerage.
Real estate is the largest purchase that will be made by most Americans. 
Most consumers lack sufficient education in the area of real estate to handle the 
transaction without professional assistance. Consumers in such circumstances 
who encounter an incompetent real estate salesperson may justifiably develop 
little confidence that they will completing the transaction without suffering 
financial loss. Unless consumers can somehow supply the needed expertise for 
selection and negotiation, they will almost certainly suffer financial loss. Even if 
consumers supply the expertise, they suffer financial loss in the form of fees 
paid for services not received. After such experiences, consumers tend to
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transfer the justifiable contempt felt for incompetent practitioners to the whole 
population of real estate salespersons. This results in disservice to the 
competent performers.
An old real estate joke points out that when a broker loses money on 
nearly all transactions, the loss can’t be made up with volume. Yet, volume is 
the time honored methodology used in the real estate industry to compensate for 
income deficits caused by nonproductive salespersons. Historically, this strategy 
has not worked. To expect that it will succeed in the present or the future is to 
disregard the lessons of history and economics. Simply put, competent 
salespersons are human profit centers for real estate brokerages while 
incompetent salespersons are loss centers. This selection instrument that is 
easily administered and inexpensively scored possesses the potential to prevent 
the waste of resources that could be used to improve working conditions within 
the brokerage, provide in-service training to increase the proficiency of 
competent performers, increase the level of service to consumers and increase 
profits for the brokerage.
Finally, individuals who are totally compensated on the basis of 
commissions earned will only survive when commissions are earned. Inability to 
earn commissions will immediately lead to loss of income and sooner or later 
lead to loss of self esteem. Either loss can be expected to impact an individual's 
level of job satisfaction. The combination of both loss of income and loss of self 
esteem can have a devastating effect upon the individual.
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Negative outcomes such as those discussed above are lessened in many 
occupations by use of instruments that validly predict occupational success. The 
instrument developed as a result o f this study could provide the same benefit to 
the real estate industry.
Implications for Future Research and Limitations of the Study 
As is usually the case with instrument development research, refinements 
in the instrument should lead to more effective applications. Possible areas for 
future refinement include: sample size, examination of data as two subsets 
yielding two distinct profiles, additional follow-up after initial administration of the 
biodata instrument, different methodologies for generating items, and additional 
uses of the biodata instrument to predict performance on other problem areas in 
the business.
The benefits of larger sample sizes, particularly for biodata research, are 
well known (Schoenfeldt & Mendoza, 1974; Owens, 1976; Schmidt & Rothstein, 
1994). A completely unexpected decline in the number who enrolled in the 
entry-level classes during the testing period resulted in a smaller sample in this 
study than was expected. The researcher in this study benefitted from the 
generosity of volunteer real estate instructors across the country who 
administered the original biodata instrument as part o f their entry-level classes 
and mailed the completed instruments to the researcher. The return rate on the 
original instrument was therefore 100 percent. Follow-up information on Sales 
Dollars Produced and number of Transaction Sides completed was collected 
from the manager-brokers of the salespersons. Unfortunately, the number of the
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original 500 respondents for which follow-up data were obtained was slightly 
greater than 50 percent of that number. When the data set had been purged of 
cases with excessive missing data, obvious patterned responses, outliers and 
influential observations, the remaining number available for analysis was at the 
lower end of the acceptable range for biodata.
Several factors influenced the collection of sales production data. Many 
brokers were found to be reluctant to take time from income-producing activities 
to participate in research. Managers in real estate sales companies tend to 
be owner-brokers who must, with little or no management training or experience, 
attempt to manage the brokerage while simultaneously listing and selling real 
estate. That same broker typically also functions as the financial officer, 
relocation director, and morale officer of the company. It is easy to under­
stand that demands on the personal resources of those individuals can easily 
exceed supply, and that brokers’ activities must be ranked with an eye on the 
bottom line.
Additionally, many brokers expressed the suspicion that somehow the 
requested information would be discovered by competitors and used against 
them. Reluctance to “put their business on the street” is a common 
characteristic of most real estate practitioners, and is generally more pronounced 
in owner-brokers. Although it was explained that the information given to the 
researcher would be held in highest confidence, exposure to the high level of 
competition in the real estate business has trained many practitioners to question 
any statement that can be translated as “you can trust me.”
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In retrospect, it would have been productive to have devoted some time 
and effort to educating the managing brokers about the nature of the testing, the 
follow-up information that would be required, and possible benefits that might 
flow to them as a result of the research. More attention to educating brokers on 
the finer points of research confidentiality at an earlier point in the data-gathering 
process might have increased the return rate. Perhaps brokers 
who can be made to understand that there is some financial benefit to be 
gained from the proposed research will make a greater effort to cooperate with 
the researchers.
Alternatively, statistical methodologies such as bootstrapping might be 
successfully substituted for larger sample size if there is reasonable assurance 
that the sample being examined is representative of the population from which it 
is drawn. Bootstrapping is a method of estimating characteristics of population 
distributions from sample data. The procedure allows the original data to be 
repeatedly sampled with replacement. Each sample can be analyzed 
independently and the results compiled across the samples. The technique is 
computer-intensive, requiring analysis of a large number of samples drawn from 
the original data. The bootstrapping technique has the advantages of not being 
restricted to bivariate normality assumptions, and that information concerning the 
form of the original sample is retained with no loss o f distributional information as 
is found when nonparametric techniques convert data to 
ranks (Russell & Dean, 2000).
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With the data set in this study, bootstrapping could be used to develop a 
two-ievel key so that there would be one profile developed for zero producers 
and a second profile for non-zero producers. One of the findings from the 
factorial keying procedure used in this study was that the instrument can validly 
identify individuals who will produce sales 82 percent of the time.
Separation of the respondents into two groups, one group that reported 
zero sales production and a second group that reported nonzero sales 
production and subsequent development of separate biodata profiles for each 
subgroup should increase the value of the instrument to the real estate 
community. Development of separate keys for zero and non-zero producers 
would greatly improve the chances of selecting the candidates most likely to add 
to the productivity of a brokerage.
There was evidence in the data that later follow-up would also yield higher 
validity. Note that the validity coefficients for Time Period One were consistently 
lower than those for Time Period Two in both correlational and factorial keying 
procedures. If data were gathered at 12, 18 and 24 months after licensing, the 
predictive validity of the instrument might be even higher. The complexity of the 
job itself serves as a limitation on the degree of success possible for most entry- 
level licensees within the first six months after licensing. The field is also highly 
competitive, with entrenched practitioners often holding fast to established 
relationships with consumers. Both of these factors tend to affect the time it 
takes a newly licensed individual to become productive. However, while later 
follow-up might correct for those factors, the 12-month survivors may be harder
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to locate, and one must consider bias from the survivors having changed 
brokerages.
Items for the biodata survey were developed by an expert panel of 
psychologists and counselors. Every effort was made to include representatives 
of the various schools of psychological thought. The professional mind set of 
most schools of psychological thought, however, has been geared toward the 
complexities of human behavior and the strong influence of childhood upon adult 
behavior. The very reason for choosing such a panel, that all biodata was by 
definition based upon past experiences, might have introduced a bias into the 
instrument. For example, psychologists and counselors produced a different 
questionnaire than might have been produced by Human Performance 
Technologists. Future efforts in this area might profitably include experts from 
several related fields.
Research is needed to determine if and to what extent the drop out rate is 
due to poor hiring selection practices, poor or no training, poor transfer of training 
issues or general office atmosphere. Future researchers wishing to consider 
these problems would do well to involve the managing brokers who will be 
reporting sales production information to a greater extent than was done in this 
study.
Researchers might also benefit the real estate industry by examining the 
question of “office hopping." Some salespersons remain forever associated with 
the brokerage firm that hires them fresh from pre-licensing school while others 
move from office to office repeatedly. Perhaps the biodata score computed for a
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salesperson is somehow related to the tendency toward restlessness observed 
in some salespersons and brokers.
Another fertile area for future research lies in the possibility that biodata 
scores might be related to the propensity of individuals to become involved in 
job-related lawsuits. Some legal areas from which lawsuits against real 
estate salespersons are filed include fair housing laws, agency representation 
and misrepresentation.
Conclusions and Discussion
Lack of theoretical base for biodata studies is a problem for researchers in 
that there is no model against which findings may be evaluated. Further, biodata 
studies predicting occupational success are occupation-specific (Mumford & 
Stokes, 1992; Mitchell, 1996), requiring a new instrument to be developed for 
each occupation under examination. The value of biodata studies over and 
above other methodologies in correctly predicting occupational success, 
however, cannot be ignored. Biodata studies have validly predicted occupational 
success since the 1880s, particularly in life insurance sales.
In the case of biodata research, it is important to remember that the truth 
of the observation may be secondary to judgement of the respondent that a life 
experience did or did not occur. It has been an accepted notion in biodata 
research that the “why” of the response was not the critical question, and that the 
belief of the respondent in the truth of a response in some way colors on-the-job 
behaviors. The exact mechanism by which the biodata phenomenon works has
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not been proven at this time (Hunter & Hunter, 1984; Childs & Klimoski, 1986; 
Mael & Hirsch, 1993).
The results o f study suggest that this biodata instrument can predict sales 
success in real estate sales. It is a tool that can be used to save both brokerage 
owners and salespersons the costs associated with the trial and error method 
currently used to select employees in the real estate industry. It should also be a 
benefit consumers who attempt to make the largest purchase they will make in a 
lifetime from real estate salespersons who are unsuited to the job.
It has been predicted that NAR membership will decline from a high in 
1997 of approximately 850,000 to approximately 400,000 in the first decade of 
this century. Because shift this may potentially affect earnings for brokerages, 
the ability to identify individuals entering the field who have the greatest chance 
of becoming successful has become more important to a brokerage’s bottom line 
than ever before. Use o f surveys such as this biodata instrument can greatly 
increase a broker’s chances of selecting an associate who will make a significant 
financial contribution to the firm. At the very least, those individuals who have 
the least chance of success will be identified early on and can be redirected 
along another career path.
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SAMPLE ITEMS
SURVEY
O a ^ M T  *■ ■ ■  __ 
Coapany Addnil
O  M i l  • 
O  fMllt
S ocia l f ac u r lt y  W bn  tnprloasll
m u  i i i  i i
■3 3 3 9 3 0 0 0 0  
•7> X 'D  9 3 9 0 3 3  S 9 3 3 S 9 9 S 9  
3 0 ) 0 0 ( 9 ( 9 0 9 0  
3  3<S<S<B<B<B<1KB 
3 0 3 0 9 0 0 0 0
CDGDGDO0DOO9O
If you a n  not newly licensed. how auqr 
ye»t« hav« you aold real oacaca la ch* a 
aackcC aroa where you arc b o w  wifclagT 
O  <<•• thaa oaa yoar 
O  1 • 2 years 
Z i Over a yeara
Barken tfa oval that beat describes t 
laaacb of tine you* ve beea liceasad c 
sell real estate.
O  Mewly liceasad 
O  1 -  a years 
3  Over a years
XI you were lieceased far Che whole 1 
aonths, what was your buslaeas pcoduc 
woluae la 1S9S* .
O  boas cbaa ll.SM.OM 
O  *1.000.00* -  *1.000.00*
O  More tbaa *3.000.00*
&il£££iSSi: Do the following scaceaeaca describe you or your faaily situation? 
either the £3 for yes or ®  for ao.
_XES no pgscR iarr we
Oarkea
•D
CO 3)
o 33m 3
•Ds Z>
u. CD
CD CD
CD <D
CD 3)
•23
CD •S>
03 3>
CD CD
CD 3
CD CD
CD CD
CD 03
CD CD
CD •D
CD <z>
CD CD
CD CD
33 3
CD <n
CD 3
CD 3
CD
CD 3
03 CD
CD CD
CD CD
CT- CD
CD S3<Ti S35> •X)
CD
G3 5)
ay parents* faaily.
X aa aa only child.
X aa the oldest child in ay parents' faaily.
X aa the youngest child la ay parents*, fsally.
X aa neither the youngest nor the oldest child In 
I've aoved a lot.
X served la the ailitary.
X was a pilot la the solitary.
Hy father was a career solitary person.
My nother was a career stilltary person.
X fly as a hobby.
X have beea divorced.
X have reaarrled.
I have beea Involved in a peroaal bankruptcy.
X have beea involved la a business bankruptcy.
X hove beea to court as a defcadent.
X inherited a faaily business.
I have been an eleaeatary or secondary school teacher.
My parents were divorced.
X have ended aa intiaate relationship.
One or both of ey parents arc deceased.
My father was a professional.
My notber was a professional.
My aothcr was aa alcoholic or coopulelve gaabler.
My father waa an alcoholic or comilsive gaabler.
J oa a parent to sore thaa one child.
; fa a single parent with prlwary custody of ay child/children. 
I have a child with serious radical needs.
I grew up in a large faaily.
X was caught shoplifting.
* havg been accused of having probleas with substance abuse. 
•feh ey parents were gainfully esployed.
One or both of wy parents snored.
0"e or both of ay parents were overweight.
| describe wy parents* household as blue collar.
I lettered in a sport la high school.
I cone frow a close-knit faaily.
I provide at least half of the Incoae in wy hone.
I an the prlnary source of Incoae in wy hone.
t Sir-Scan by KEC 3M-114S ( (H page Oil
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Life bptrltaeu Very
Often
Not Very 
Often
178. I waa asra succeaaful at work relationehipa than ac 
peraonal rclationahipe. 2- _ «miv © 3. 5^
177. t have aald an— thing othara found Inappropriate. x X  X X •X © ©
178. My aggreaaive buaineaa atylo alienated ay coworkers. Z : - .  J.' X 'Mb' T' ©
179. My parents were eonaldered physically attractive. 22 Z - X ■3? ©
180. My pareata were well-infomnd about current eveata. X 1- X X X •3
181. One or both of ey pareata had a hard tine expressing 
emotion. 2^. 3 © s Mb' © ©
183. I failed a grade In aehool. X X  X 35 3 © 3
18J. One or both of aty pareata waa fired froa a job. •A.' X  *3 3 53 © 3
184. My parenta read for pleaaure. X •■v 3 © © w
185. I have atruggled with coaputera. X  x •35 © © w
188. My^parenca were comfortable accepting a change ia their
3 30 © X
187. My pareata looked down on peraooa froa a different 
religion or ethnic group. •S Uv X (X © CD
188. A parent aerved ae breakfaat in bed when X waa not ill. j 30 3 © ©
189. I waa ridiculed for being a phyaically weak child. X 3  3 35 ® © O
190. My parenta coapared their children to one another. X 3 © ©
191. My eother aaid that clcanllneaa ia next to godlineaa. 32 ©  © 3 © 3
192. we had houaehold help iney pareata hone. I* 3  3 © © O
193. I vaa told that X developed chara at an early age. X •"1 3* rx ©
194. I learned to control ay eaotiooa aa a reault of being 
ceaaed aa a child. v ’ © ©
195. I know or auapcct that ay parcnt(a) had extramarital 
affaira. V - 3 © X O
198. I ended an intlaate relatlonahip and had an unuaually 
hard tine adjuating. - 3 © T:
197. My parenta and apouae took care of ae by making ay 
decieiona for ae. * Z ' 3* ©  . © © C
198. My faaily kept up with the neighhora in purchaaing 
material poaaeaaiona. X Zs X © © 3
199. My parenta aeeaed to think that their children were 
inconveniencee. —• ■-*- "h © © 3
200. My parenta criticixed ae for etayiag in ay room too 
auch. X  X 3 © © Q
t  Sir-Scan by KEC 388-1145 f 410 m ■ ■ ■  P*9e °*
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SAMPLE ITEMS
INSTRUCTIONS: listed below arc jobs that n o t  real estate agents perform. Ia  the 
columns labeled Y /N , cheek i f  you agree that agents in  your area perform these jobs. Ia  the 
last eelama, please give a short description o fthe behavior ofsoceesslbl agents la  year 
area. It  guy help lo  keep a specific high performer ia  m iad when aasweriag. Aa example o f 
behavior ia the lin t item , "Remembering Beanes’* m ight b e: asaally remembers oe caa 
gracefully ask Tor a rem inder. There aie blaaks at the ead o f this form so that yoa caa fill ia  
may jobs that aright have beea omitted. Tbaakyoa fo r yoar cooperation.
Y N JOB Describe what saeccasfal ageats do oe the job
remembering names '
remwnbcring properties
• keeping transaction 
expenditures
dealing w ith  legal
A m innnH
dealing w ith  legal matters
managing personal 
finances
paying b ills  oa tim e *
planning day’s activities •
keeping daily plan
lum flm g im portant 
documents
organizing life  activities
budgeting personal 
expenses
working on regular 
schedule
acting independently
requiring supervision
supervising others
keeping promises
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• . behaving responably
handling interruptions
behaving ia a nature 
fashion
scccptiz^ uoscbsduifld
«ttW
w orking under pressure
displaying desirable ethics
handling delays I
handling frustration
displaying good health
dispiaying high energy
w orking constantly
completing tasks
setting w ork pace
• giving advice to  
dientsfcustooiers I
giving advice to  new 
agents
giving advice to  peers
making new friends I
introducing people to  each 
other
introducing self to  others
meeting people in new 
surroundings
conversing w ith others
conversing w ith strangers
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SAMPLE ITEMS
SURVEY
INSTRUCTIO NS; Below  is a lis t o f life  experiences which you, personally, nay o r may not have 
had. Please place a check in  the YES box i f  you have had the experience. I f  you have not had the 
experience, please place a check in the NQ  box.
It is very important that you use only the Ml pencil that has been provided fo r making checks on 
this survey, as the surveys w ill be read by a computer scanner when they are returned to  the 
university research center. When you have completed the survey, place it  in the envelope provided 
and seal before returning to  your instructor.
Thank you fo r your cooperation.
L ife Experiences YES NO
M y parents entertained often.
M y parents entertained often and included the children.
When I was a child, I  fe lt comfortable speaking my mind.
I have always enjoyed parties.
I usually prefer being w ith  other people to  being alone. •
A t least once 1 have been embarrassed by being unable to  remember someone’s 
name.
1 have taken college courses that required me to  memorize material.
I have presented workshops o r programs fo r large numbers o f participants.
I took a memory development course to  help remember names.
I can usually remember the names o f persons I  meet socially.
I have been a m iddle-level manager and have run sta ff meetings.
When I was in school I had to  use the computer to  w rite  papers.
I have lost a job because my people skills were inadequate.
Once I was passed over fo r a promotion because o f my people skills.
When I was growing up I  had to  fight fo r the approval o f my parents and 
teachers. "
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L ife  Experience YES NO
When I  was growing up I  was never a leader in my group o f friends.
I ’ ve moved a lo t
I struggled w ith homework when I  was in  school.
I participated in extracurricular activities when I  was in schooL
I once had a job as a file  clerk.
When I  was in school, I  had a tu to r fo r d ifficu lt subjects.
«
I  was active in clubs when I  was in  school.
I  was active in sports when I  was in school.
As a child I  kept my room neat.
As a child I was not allowed to  handle money.
*
I was expected to work fo r m y spending money at an early age.
I couldn't take good class notes and my grades suffered.
I was the oldest in my fam ily and was expected to be responsible fo r my 
siblings.
I have had to  keep books fo r a small business.
I pay the family bills.
When I was in school I belonged to  a debate o r drama club.
I  sometimes “ bounce”  checks in my personal account.
I have been audited by the IRS and couldn’ t document all my deductions.
A t least one o f my parents was self-employed.
M y parents read consumer reports before making purchasing decisions.
I was a poor student.
I  have common sense.
I  have served in the m ilitary.
M y spouse served in the m ilita ry while we were married.
M y father was/is a career m ilita ry person.
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F « b -03> *7  I S t lZ F  LSU MCC 3M  11* »  2 M .O *
SURVE3C SAMPLE ITEMS
_  Darken the o n l th a t beat d M c rttw  the l« n |tk  o f
w K  t iM  you « t b n a  licensed  co s e ll re a l e s ta te .
Company name_______________________
— r -----------------  ' ~ o-ar 2 year.
- Zf yea have oat beea newly licensed, darken the oval that
production volume.
:: ?£ •.. STooo^Soo-•«i ?6oo?om
• 5  More than *2.000,000
25*83” % .S iliW  IS* *  *II*^?SS*SS SJIJSUKrjFjs.-S^SP'Sfu-
experience, please darken the jr ..
le ia vtrv iaeortant that you use only the #2 pencil that has been provided for darkening 
2 ^ h l a a 5 w .  as the aSvaya Sill be read by a coaputer scanner when they are 
returned cothl wUvirSley research center. When you have completed the survey, place it 
i£ the wSelope provldedsnd seal before returning to your Instructor.
Thank you for your cooperation.
Life experiences r t s mo
try parents entertained often. Ti
When ey parenta entertained, the children «ere Included. . :
when Z was a child. Z fait coafortoble speaking my olnd.
I have always enjoyed parties. J •
z usually prefer being with other people to being alone. I  ‘ v
At least once Z have been embarrassed by being unable co reneaber 
someone's none. v
I have taken college courses that required me to neaorite material. v • ♦
z have presented workshops or programs for large nuabers of 
participants. ,
I cook a memory development course to help remeabcr names. V
1 can usually remember the names of persons Z. meet socially. H *
Z have-run staff meetings.
z have been a adddle-levcl manager. VI I*
z have lost a job because ay people skills were Inadequate.
Once Z was passed over for a promotion because of my people skills.
when Z was growing *p Z had to fight t o r  the approval of my parents 
and/or teachers.
When Z was In school Z had to use the computer to write papers. <*• •r.
when Z was growing up Z waa never a loader In my group of friends. r . *% \
Z've moved a lot. /:
z struggled with homework when Z waa in school. : : .
a Sir-Scan by m e  3M>iias s (si g  M M M  page 0l|
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•II 
. asa 
aa
r«b-03-»7 u s izp  lsu nec i P . 03
- •
T had a Job •• a fils dark. •* * •
when x was in school. X bod o tutor Cor difficult subjects. • • • •
X woo actios in clubo when X won in school. • # •
X was actio* in sporto d m  Z woo in school.
As s child Z kept V  coon nose. * . .»
Him t «•« a child qr parents handled tha seaqr- M.
X was expected to -or* Cor ay spending money at an early ago. % .
r <rnfiAi'4 taka pood class nocss. and ay grads* tuffarad. I* *
" z  mss the oldest child in qr family.
X «as expected co be responsible Cor ay siblings.
x have had to keep books for a snail business. ••
X pay the faadly bills. ■ ;: • ;
when x was in school I belonged to a debate or dr ana club. —
X sometimes 'bounce* checks in ay personal accmnt.
X have beea audited by the ZXS and couldn't docuaeat all ay 
deductions. *;
At least one of sy parenta was self-eaployed. V-.
My parenta read consuner ft ports before asking purchasing decisions, v ; •
X was a poor student.
X have coupon sense.
' l  have served in the ailitary. ~ ■
'  f ty father was/ls a career military person. *_■ A*
'/ t f  spouse served in the military while we were married. *.T>
My nether was/ls a career military person.
X’ve traveled a lot. -*
X'a considered an artistic person. 9
X have taken arc or photography classes. - cz-
Xn school X daydreasnd a lot. j i
My father was/is an executive or manager. r,i * *
My siother was/ls an executive or manager. « w V
1 vas called a nerd (or hookworm or 'brain* 1 when X .as in school.
’ X fly as a hobby. ; :
•''l was in the air force.
Keeping «y personal finances in order is a constant battle for me. o; ’ ;
X*ve always been afraid of the police. . >•
My parenta strictly obeyed the law.
My father would get away with whatever he eould. •*V|
X followed parental direction without question. •• -
* Sir-Scan by HEC 1 M - U 4 S  SMS ^  M M page 02 m
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T im el. 2nd Follow-up. Entry Course Participants 
October 6,1997
Dear Broker/Manager
We understand that you are very busy, and that there are times when there are 
more things to do than there is time to do them. W e also know, from extensive 
personal experience, that there are times when our desks eat certain papers, even 
papers that we plan to use when the time is right In case this has happened to 
you, we have enclosed a second copy of our follow-up sheet and a stamped 
return envelope for your use.
To review, in the months of March and April 1997, sales agents associated with 
your firm participated with Louisiana State University in a research project as part 
of your company training course. One of the anticipated results of this research 
is to determine hiring guidelines that would enable you to reduce the costs to your 
brokerage associated with a high level of agent turnover or failure to perform as 
anticipated.
Your assistance is needed to successfully complete the research. Enclosed is an 
information form requesting follow-up information on your participating associates. 
Please complete the requested information and return the sheet to the researcher 
in the enclosed self-addressed stamped envelope as soon as you can.
All information sent to the university for this research project will be held in the 
highest confidence. Only the aggregate statistics will ever be released to any 
outside source. No individual, brokerage firms or cities w ill be named in any 
publication nor will such information be released to any other entity.
Thank you for your timely cooperation. If you have any questions or concerns, 
please feel free to call me at 504-753-9337.
Sincerely Yours,
Carmel Streater 
Research Project Manager
CS:khm
enclosures
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Tim e2-1* letter if responded to 1* Time Period. All Course Participants
November 4,1997
Dear Broker/Manager
Thank you for your past cooperation in this research project Your continued 
assistance is urgently needed, however, if a meaningful effort at follow-up is to be 
completed.
Enclosed is a second follow-up sheet on the salespersons who you have indicated 
are still associated with your brokerage. Please complete the sheet and return to 
us at your earliest convenience. The information you send will be held in closest 
confidentiality.
As you know, the national dropout rate for salespersons in the real estate industry 
is a whopping eighty percent in the first two years after licensing. An attrition rate 
of this magnitude must be reflected in the profit margin of the individual 
brokerages. It is our intention to develop a profile that can help you to identify 
those individuals with the greatest chance of success in a real estate sales career 
in the early stages of their association with a brokerage, thereby saving your 
brokerage the desk and development costs currently lost on unsuitable career 
candidates.
Ail information sent to the university for this research project will be held in the 
highest confidence. Only the aggregate statistics will ever be released to any 
outside source. No individual, brokerage firms or cities will be named in any 
publication nor will such information be released to any other entity.
In the previous report, many of you were kind enough to include follow-up 
addresses and telephone numbers of salespersons no longer associated with your 
brokerage firms. This type of information has proved very valuable to our effort, 
and as a result we have incorporated a request for this information in our current 
follow-up report.
Thank you again for your continued support. As before, if you have questions 
regarding this research project, I can be reached at 504-753-9337.
Sincerely,
Carmel Streater 
Research Project Manager
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Tim el. 1* Follow-up. Other Entry Course Participants
September 15,1997
Dear Broker/Manager
*
In the months of March and April, 1997, sales agents associated with your firm 
participated with Louisiana State University in a research project as part of the 
company training. One of the anticipated results of this research is to determine 
hiring guidelines that would enable you to reduce the costs to your brokerage 
associated with a high level of agent turnover or failure to perform as anticipated.
Your assistance is needed to successfully complete the research. Enclosed is an 
information form requesting follow-up information on your participating associates. 
Please complete the requested information and return the sheet to the researcher 
in the enclosed self addressed stamped envelope as soon as you can. A form will 
be sent to you for completion quarterly for the next eighteen months. The 
information you provide will be an enormous help to the real estate industry as 
well as to your individual brokerages.
All information sent to the university for this research project will be held in the 
highest confidence. Only the summary statistics will ever be released to any 
outside source. No individual, brokerage firms or cities will be named in any 
publication nor will such information be released to any Other entity.
Thank you for your timely cooperation. If you have any questions or concerns, 
please feel free to call me at 504-753*9337.
Sincerely,
Carmel Streater 
Research Project Manager
CSrkhm
enclosures
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Follow up Form
Directions: Please complete the Information columns below by marking ( X ) Branch Manager/Contact Person:
the appropriate columns. A "side" Is a sale or a listing sold. When an agent ___________________________
sells his own listing, this equals 2 sides. This form covers Aug. 1,1097 - Oct. 31,1097. Date:
Brokerage Firm:
FAX:
Name
Still Associated with Brokerage: IF STILL ASSOCIATED WITH BROKERAGE, 
PLEASE COMPLETE FOR AUG. 1007 • OCT. 1007 ONLYYes No
If no, please give 
date Associate 
left Brokerage
$ value of listings sold & sales 
production for Aug. 07 - Oct. 07:
Number of sides 
for Aug. 97 -Oct. 97:
What's happened to those who left?
Name
Still In the Real Estate Business: If YES, can you please give us the 
Company Name and AddressYes No
BAR1
Comments:
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Follow up Form
Directions: Please complete the information columns below by marking ( X ) 
the appropriate columns. A "sWe" is a sale or a listing sold. When an agent 
sells his own listing, this equals 2 sides. This form covers Aug. 1,1997 - Oct. 31,1907.
Brokerage Firm:
Name
Still Associated with Brokerage: IF STILL ASSOCIATED WITH BROKERAGE, 
PLEASE COMPLETE FOR AUG. 1997 - OCT. 1997 ONLYYes No
If no, please give 
date Associate 
left Brokerage
$ value of listings sold & sales 
production for Aug. 97 - Oct. 97:
Number of sides 
for Aug. 97- Oct. 97:
What's happened to those who left?
Name
Still in the Real Estate Business: If YES, can you please give us the 
Company Name and AddressYes No
•
Branch Manager/Contact Person:
Date:
BAR1
Comments:
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Respondents by Region
State Tim el Reoion Time2 Region
Iowa 22 Midwest 18 M id ^ st
Illinois 14 Midwest 14 Midwest
Indiana 16 Midwest 11 Midwest
Michigan 14 Midwest 9 Midwest
Ohio 7 Midwest 6 Midwest
Wisconsin 3 Midwest 3 Midwest
Maine 1 Northest 1 Northest
New Jersey 26 Northest 20 Northest
New York 5 Northest 4 Northest
Pennsylvania 8 Northest 8 Northest
Virginia 0 Northest 0 Northest
Alabama 4 South 4 South
Florida 27 South 23 South
Georgia 11 South 8 South
Kentucky 7 South 5 South
Louisiana 1 South 1 South
Mississippi 4 South 3 South
North Carolina 23 South 18 South
Oklahoma 1 South 1 South
South Carolina 4 South 2 South
Tennessee 15 South • 12 South
Texas 11 South 11 South
California 6 W est 5 West
Montana 4 W est 4 West
North Dakota 8 W est 8 West
Nevada 13 W est West
Oregon
Total Participants
1
256
W est 1
200
West
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Rotated Component Matrix
Component
1 2 3 4 5 i6 7 8 9 10
LEX61 .713
LEX42 .443 .453
LEX67 .407
LEX46R -.367 -.263
LEX106 .233 .352 .261 .282 .256
LEX103 .809
LEX105R -.243 -.231 -.567 .266
LEX104R -.330 -.543 -.203
LEX107R -.294 -.419 -.202
LEX8 .831
; '.EX7 .768
k LEX9 ■ .725
LEX31R -.225 -.229 -.566
LEX34 .453
LEX93 .267 .642
LEXS5R -.282 -.493
LEX50R -.657
LEX162 .214 .615
LEX99 .347 .363
LEX102
LEX59 .384
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Rotated Component Matrix
11
Component
12 13 14 15 16 17 18 19 20
LEX147
LEX51R
LEX173
£  1EX168w ■
LEX90
LEX131R
LEX29R
LEX75
LEX114R
LEX153
LEX5R
LEX113R
LEX24
.434
-.385
LEX149R -.357 .311 .234
LEX28 .705
LEX157R -.413
LEX37 -.260 .339
LEX139 .623
LEX158R .464
LEX138R -.287 -.442
.217
.349
.281
.291
-.344
-.224
.645
.515
.434 .205
-.323 .301
.703
.368
-.203 .266
.218
-.517
.418
.708
.712
.455
-.538
Extraction Method: Principal Component Analysis. 
Rotation Method: Varlmax with Kaiser Normalization, 
a. Rotation converged In 55 Iterations.
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APPENDIX H: REGRESSION PLOTS
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Normal P-P Plot of Regression Sfc 
Dependent Variable: LOGPROD2
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Normal P-P Plot of Regression St- 
Dependent Variable: LOGSIDE1
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